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CLAIMS 



[Claim(s)] 

[Claim 1] It is the semiconductor device which has a rectifying action component, a capacity means, and a 
switching element, and is characterized by connecting the 1st electrode of said rectifying action component 
as electrically as the 1st electrode of said capacity means, and the 1st electrode of said switching element. 
[Claim 2] It is the semiconductor device which has the 1st rectifying action component, the 2nd rectifying 
action component, and a capacity means, and is characterized by connecting as electrically as the 1st 
electrode of said capacity means, and the 1st electrode of said 2nd rectifying action component the 1st 
electrode of said 1st rectifying action component. 

[Claim 3] It has a rectifying action component, a capacity means, and a switching element. To the 1st 
electrode of said rectifying action component The 1st power-source potential VI is given. The 2nd electrode 
of said rectifying action component It connects with the 1st electrode of said capacity means, and the 1st 
electrode of said switching element electrically. To the 2nd electrode of said switching element The 2nd 
power-source potential V2 is given. To the 2nd electrode of said capacity means When it is the 
semiconductor device into which the signal which has the potential not more than V3 below 3 (y3+VData) 
or more [ V ] or (V3-VData) the above is inputted and the threshold electrical potential difference of said 
rectifying action component is Vth, The semiconductor device characterized by acquiring the signal which 
has one potential of (VH-|Vth|), V2, and (Vl+|Vth|**VData) from the 2nd electrode of said rectifying action 
component. 

[Claim 4] It has a rectifying action component, a capacity means, and a switching element. To the 1 st 
electrode of said rectifying action component The 1st power-source potential VI is given. The 2nd electrode 
of said rectifying action component It connects with the 1st electrode of said capacity means, and the 1st 
electrode of said switching element electrically. To the 2nd electrode of said switching element The 2nd 
power-source potential V2 is given. To the 2nd electrode of said capacity means When it is the 
semiconductor device into which the signal which has the potential not more than V3 below 3 (V3+VData) 
or more [ V ] or (V3-VData) the above is inputted and the threshold electrical potential difference of said 
rectifying action component is Vth, The semiconductor device characterized by acquiring the signal which 
has one potential of (Vl-|Vth|), V2, and (Vl-|Vth|**VData) from the 2nd electrode of said rectifying action 
component. 

[Claim 5] It has the 1st rectifying action component, the 2nd rectifying action component, and a capacity 
means. To the 1st electrode of said 1st rectifying action component The 1st power- soiorce potential VI is 
given. The 2nd electrode of said 1st rectifying action component It connects with the 1st electrode of said 
capacity means, and the 1st electrode of said 2nd rectifying action component electrically. To the 2nd 
electrode of said 2nd rectifying action component The 1st signal which has the potential below or more [ V ] 
2V2' is inputted. To the 2nd electrode of said capacity means It is the semiconductor device into which the 
2nd signal which has the potential not more than V3 below 3 (V3+VData) or more [ V ] or (V3-VData) the 
above is inputted. When the threshold electrical potential difference of said 1st rectifying action component 
is [ Vthl and said threshold electrical potential difference of the 2nd rectifying action component ] Vth2, 
The semiconductor device characterized by acquiring the signal which has one potential of (VI -| Vthl |), 
(V2+Vth2), and (Vl-|Vthl|**VData) from the 2nd electrode of said 1st rectifying action component. 
[Claim 6] It has the 1st rectifying action component, the 2nd rectifying action component, and a capacity 
means. To the 1st electrode of said 1st rectifying action component The 1st power-source potential VI is 
given. The 2nd electrode of said 1st rectifying action component It connects with the 1st electrode of said 
capacity means, and the 1st electrode of said 2nd rectifying action component electrically. To the 2nd 
electrode of said 2nd rectifying action component The 1st signal which has the voltage swing of the 
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potential below or more [ V ] 2V2' is inputted. To the 2nd electrode of said capacity means It is the 
semiconductor device into which the 2nd signal which has the potential not more than V3 below 3 
(V3-i-VData) or more [ V ] or (V3-VData) the above is inputted. When the threshold electrical potential 
difference of said 1st rectifying action component is [ Vthl and said threshold electrical potential difference 
of the 2nd rectifying action component ] Vth2, The semiconductor device characterized by acquiring the 
signal which has one potential of (Vl+Vthl), (V2'-Vth2), and (VH-Vthl**VData) from the 2nd electrode of 
said 1st rectifying action component. 

[Claim 7] It is the semiconductor device characterized by being V1>V2 when the transistor which is V1<V2 
and connected between said gate drains when the transistor which connected between said gate drains 
coming [ the transistor to which said rectifying action component connected between gate drains in claim 3 
or claim 4 ] to use was an N channel mold is a P channel mold. 

[Claim 8] It is the semiconductor device characterized by being V1>V2 when the transistor which is VKV2 
and connected between said gate drains when the transistor which connected between said gate drains 
coming [ the transistor to which said 1st rectifying action component connected between gate drains in claim 
5 or claim 6 ] to use was an N channel mold is a P channel mold. 

[Claim 9] It is the semiconductor device which said semiconductor device has a transistor further in claim 1 
thru/or claim 8, and is characterized by connecting the gate electrode of said transistor as electrically as the 
1st electrode of said capacity means. 

[Claim 10] It is the semiconductor device which has two or more pixels. Said two or more pixels, 
respectively A source signal line. The 1 st and 2nd gate signal lines, the power-soxirce line for reset, and a 
current supply source line, It has the 1st thru/or the 4th transistor, a capacity means, and a light emitting 
device. The gate electrode of said 1st transistor It connects with said 1st gate signal line electrically. The 1st 
electrode It connects with said source signal line electrically. The 2nd electrode It connects with the 1st 
electrode of said capacity means electrically. The 2nd electrode of said capacity means It connects with the 
gate electrode of said 2nd transistor and the 1st electrode, and the gate electrode of said 3rd transistor 
electrically. The 2nd electrode of said 2nd transistor It connects with said power-source line for reset 
electrically. The 1st electrode of said 3rd transistor It connects with said current supply source line 
electrically. The 2nd electrode It connects with the 1st electrode of said Ught emitting device electrically. 
The gate electrode of said 4th transistor It connects with said 2nd gate signal line electrically. The 1st 
electrode It is the semiconductor device characterized by connecting with said source signal line or the 2nd 
electrode of said 1st transistor electrically, and connecting the 2nd electrode as electrically as the gate 
electrode of said 2nd transistor and the 1st electrode, and the gate electrode of said 3rd transistor. 
[Claim 1 1] It is the semiconductor device which has two or more pixels. Said two or more pixels, 
respectively A source signal line. The 1 st and 2nd gate signal lines, the power-source line for reset, and a 
current supply source line. It has the 1st thru/or the 3rd transistor, a capacity means, diode, and a light 
emitting device. The gate electrode of said 1st transistor It connects with said 1st gate signal line 
electrically. The 1st electrode It connects with said source signal line electrically. The 2nd electrode It 
connects with the 1st electrode of said capacity means electrically. The 2nd electrode of said capacity means 
It connects with the gate electrode of said 2nd transistor and the 1st electrode, and the gate electrode of said 
3rd transistor electrically. The 2nd electrode of said 2nd transistor It connects with said power-source line 
for reset electrically. The 1st electrode of said 3rd transistor It connects with said current supply source line 
electrically. The 2nd electrode It connects with the 1st electrode of said hght emitting device electrically. 
The 1 st electrode of said diode It is the semiconductor device characterized by connecting with the gate 
electrode of said 2nd transistor and the 1st electrode, and the gate electrode of said 3rd transistor electrically, 
and connecting the 2nd electrode with said 2nd gate signal line electrically. 
[Claim 12] It is the semiconductor device which has two or more pixels. Said two or more pixels, 
respectively A source signal line. The 1st and 2nd gate signal lines, the power-source line for reset, and a 
current supply source line, It has the 1st thru/or the 3rd transistor, the 1st and 2nd capacity means, and a 
light emitting device. The gate electrode of said 1st transistor It connects with said 1st gate signal line 
electrically. The 1st electrode It connects with said source signal line electrically. The 2nd electrode It 
connects with the 1st electrode of said 1st capacity means electrically. The 2nd electrode of said 1st capacity 
means It connects with the gate electrode of said 2nd transistor and llie 1st electrode, and the gate electrode 
of said 3rd transistor electrically. The 2nd electrode of said 2nd transistor It connects with said power-source 
line for reset electrically. The 1st electrode of said 3rd transistor It connects with said current supply source 
line electrically. The 2nd electrode It connects with the 1st electrode of said Ught emitting device 
electrically. The 1st electrode of said 2nd capacity means It is the semiconductor device characterized by 
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connecting with the gate electrode of said 2nd transistor and the 1st electrode, and the gate electrode of said 
3rd transistor electrically, and connecting the 2nd electrode with said 2nd gate signal line electrically. 
[Claim 13] It is the semiconductor device which has two or more pixels. Said two or more pixels, 
respectively A source signal line, The 1st thru/or 3rd gate signal line, the power-source line for reset, and a 
current supply source line. It has the 1st thru/or the 5th transistor, the 1st and 2nd capacity means, and a 
Hght emitting device. The gate electrode of said 1st transistor It connects with said 1st gate signal line 
electrically. The 1st electrode It connects with said source signal line electrically. The 2nd electrode It 
connects with the 1st electrode of said 1st capacity means electrically. The 2nd electrode of said 1st capacity 
means It coimects with the gate electrode of said 2nd transistor and the 1st electrode, and the gate electrode 
of said 3rd transistor electrically. The 2nd electrode of said 2nd transistor It connects with said power-source 
line for reset electrically. The 1st electrode of said 3rd transistor It connects with said cxirrent supply source 
line electrically. The 2nd electrode It connects with the 1st electrode of said light emitting device 
electrically. The gate electrode of said 4th transistor It connects with said 2nd gate signal hne electrically. 
The 1st electrode It connects with said source signal line or the 2nd electrode of said 1st transistor 
electrically. The 2nd electrode It connects with the gate electrode of said 2nd transistor and the 1st electrode, 
and the gate electrode of said 3rd transistor electrically. The 1st electrode of said 2nd capacity means It 
connects with the 2nd electrode of said 1st transistor electrically. The 2nd electrode It connects with the 2nd 
electrode of said 3rd transistor electrically. The gate electrode of said 5th transistor It is the semiconductor 
device characterized by connecting with said 3rd gate signal line electrically, and the 1st electrode being 
connected as electrically as the 2nd electrode of said 3rd transistor, and the 2nd electrode being equal to the 
potential of the 2nd electrode of said light emitting device, or connecting it to power-source potential lower 
than it. 

[Claim 14] In any 1 term of claim 10 thru/or claim 13 said semiconductor device Furthermore, it has a gate 
signal line for elimination, and a transistor for elimination. The gate electrode of said transistor for 
elimination It is the semiconductor device characterized by connecting with said gate signal line for 
elimination electrically, connecting the 1st electrode with said current supply source line electrically, and 
connecting the 2nd electrode as electrically as the gate electrode of said 3rd transistor. 
[Claim 15] In any 1 term of claim 10 thru/or claim 13 said semiconductor device Furthermore, it has a gate 
signal line for elimination, and a transistor for elimination. The gate electrode of said transistor for 
elimination It is the semiconductor device characterized by connecting with said gate signal line for 
elimination electrically, connecting the 1st electrode with said current supply source line electrically, and 
connecting the 2nd electrode as electrically as the 2nd electrode of said 1st transistor. 
[Claim 16] In any 1 term of claim 10 thru/or claim 13 said semiconductor device Furthermore, it has a gate 
signal line for elimination, and a transistor for elimination. Said transistor for elimination between said 
current supply source line and 1st electrode of said 3rd transistor - or It is the semiconductor device which 
is formed between the 2nd electrode of said 3rd transistor, and the 1st electrode of said light emitting device, 
and is characterized by connecting the gate electrode of said transistor for elimination with said gate signal 
line for elimination electrically. 

[Claim 17] It is the semiconductor device characterized by said 2nd transistor and said 3rd transistor being 
the same polarities in any 1 term of claim 1 0 thru/or claim 13. 

[Claim 1 8] It has a rectifying action component, a capacity means, and a switching element. To the 1st 
electrode of said rectifying action component The 1st power-source potential VI is given. The 2nd electrode 
of said rectifying action component It connects with the 1st electrode of said capacity means, and the 1st 
electrode of said switching element electrically. To the 2nd electrode of said switching element When the 
2nd power-source potential V2 is given and the threshold electrical potential difference of said rectifying 
action component is Vth, The 1st step which flows through said switching element and sets potential of the 
2nd electrode of said rectifying action component to V2, The drive approach of the semiconductor device 
characterized by having the 2nd step which presupposes un-flowing said switching element, is made to 
converge the electrical potential difference between the two electrodes of said rectifying action component 
on a threshold Vth, and sets potential of the 2nd electrode of said rectifying action component to (Vl+Vth) 
from said 1st step. 

[Claim 19] It has a rectifying action component, a capacity means, and a switching element. To the 1st 
electrode of said rectifying action component The 1st power-source potential VI is given. The 2nd electrode 
of said rectifying action component It connects with the 1st electrode of said capacity means, and the 1st 
electrode of said switching element electrically. To the 2nd electrode of said switching element The 2nd 
power-source potential V2 is given. To the 2nd electrode of said capacity means When the signal which has 
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the potential not more than V3 below 3 (V3+VData) or more [ V ] or (V3-VData) the above is inputted and 
the threshold electrical potential difference of said rectifying action component is Vtti, The 1st step which 
flows through said switching element and sets potential of the 2nd electrode of said rectifying action 
component to V2, The 2nd step which presupposes xai-flowing said switching element, is made to converge 
the electrical potential difference between the two electrodes of said rectifying action component on a 
threshold Vth, and sets potential of the 2nd electrode of said rectifying action component to (Vl+Vth) from 
said 1st step. The drive approach of the semiconductor device characterized by having the 3rd step which 
only VData changes the potential of the 2nd electrode of said capacity means, and makes (Vl+Vth**VData) 
potential of the 2nd electrode of said rectifying action component. 

[Claim 20] It has a rectifying action component, a capacity means, and a switching element. To the 1st 
electrode of said rectifying action component The 1st power-source potential VI is given. The 2nd electrode 
of said rectifying action component It connects with the 1st electrode of said capacity means, and the 1st 
electrode of said switching element electrically. To the 2nd electrode of said switching element When the 
2nd power-source potential V2 is given and the threshold electrical potential difference of said rectifying 
action component is Vth, The 1st step which flows through said switching element and sets potential of the 
2nd electrode of said rectifying action component to V2, The drive approach of the semiconductor device 
characterized by having the 2nd step which presupposes un-flowing said switching element, is made to 
converge the electrical potential difference between the two electrodes of said rectifying action component 
on a threshold Vth, and makes (Vl-|Vth|) potential of the 2nd electrode of said rectifying action component 
from said 1st step. 

[Claim 21] It has a rectifying action component, a capacity means, and a switching element. To the 1st 
electrode of said rectifying action component The 1st power-source potentiatVl is given. The 2nd electrode 
of said rectifying action component It connects with the 1st electrode of said capacity means, and the 1st 
electrode of said switching element electrically. To the 2nd electrode of said switching element The 2nd 
power-source potential V2 is given. To the 2nd electrode of said capacity means When the signal which has 
the potential not more than V3 below 3 (V3+VData) or more [ V ] or (V3-VData) the above is inputted and 
the threshold electrical potential difference of said rectifying action component is Vth, The 1st step which 
flows through said switching element and sets potential of the 2nd electrode of said rectifying action 
component to V2, The 2nd step which presupposes un-flowing said switching element, is made to converge 
the electrical potential difference between the two electrodes of said rectifying action component on a 
threshold Vth, and makes (Vl-|Vth|) potential of the 2nd electrode of said rectifying action component from 
said 1st step, The drive approach of the semiconductor device characterized by having the 3rd step which 
only VData changes the potential of the 2nd electrode of said capacity means, and sets potential of the 2nd 
electrode of said rectifying action component to (Vl-|Vth|** VData). 

[Claim 22] It is the drive approach of the semiconductor device which said semiconductor device has a 
transistor further in claim 19 or claim 21, and is characterized by connecting the gate electrode of said 
transistor as electrically as the 2nd electrode of said rectifying action component. 

[Claim 23] It has the 1st rectifying action component, the 2nd rectifying action component, and a capacity 
means. To the 1st electrode of said 1st rectifying action component The 1st power-source potential VI is 
given. The 2nd electrode of said 1st rectifying action component It connects with the 1st electrode of said 
capacity means, and the 1st electrode of said 2nd rectifying action component electrically. To the 2nd 
electrode of said 2nd rectifying action component When the 1st signal which has the potential below or 
more [ V ] 2V2* is inputted and the threshold electrical potential difference of said 1st rectifying action 
component is [ Vthl and said threshold electrical potential difference of the 2nd rectifying action 
component ] Vth2, The 1st step which sets potential of the 2nd electrode of said 2nd capacity means to V2, 
and sets potential of the 2nd electrode of said 1st rectifying action component to (V2+Vth2), From said 1st 
step, potential of the 2nd electrode.of said 2nd capacity means is made into V2\ The drive approach of the 
semiconductor device characterized by having the 2nd step which is made to converge tiie electrical 
potential difference between the two electrodes of said 1st rectifying action component on a threshold Vthl, 
and makes potential of the 2nd electrode of said rectifying action component (Vl-jVthl |). 
[Claim 24] It has the 1st rectifying action component, the 2nd rectifying action component, and a capacity 
means. To the 1st electrode of said 1st rectifying action component The 1st power-source potential VI is 
given. The 2nd electrode of said 1st rectifying action component It connects with the 1st electrode of said 
capacity means, and the 1st electrode of said 2nd rectifying action component electrically. To the 2nd 
electrode of said 2nd rectifying action component The 1st signal which has the potential below or more [ V ] 
2V2' is inputted. To the 2nd electrode of said capacity means The 2nd signal which has the potential not 
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more than V3 below 3 (V3+VData) or more [ V ] or (V3-VData) the above is inputted. When the threshold 
electrical potential difference of said 1st rectifying action component is [ Vthl and said threshold electrical 
potential difference of the 2nd rectifying action component ] Vth2, The 1st step which sets potential of the 
2nd electrode of said 2nd capacity means to V2, and sets potential of the 2nd electrode of said 1st rectifying 
action component to (V2+Vth2), From said 1st step, potential of the 2nd electrode of said 2nd capacity 
means is made into V2\ The 2nd step which is made to converge the electrical potential difference between 
the two electrodes of said 1st rectifying action component on a threshold Vthl, and makes potential of the 
2nd electrode of said rectifying action component (VI -| Vthl |), The drive approach of the semiconductor 
device characterized by having the 3rd step which only VData changes the potential of the 2nd electrode of 
said capacity means, and sets potential of the 2nd electrode of said 1st rectifying action component to (Vl- 
|Vthl|**VData). 

[Claim 25] It has the 1st rectifying action component, the 2nd rectifying action component, and a capacity 
means. To the 1st electrode of said 1st rectifying action component The 1st power- source potential VI is 
given. The 2nd electrode of said 1st rectifying action component It connects with the 1st electrode of said 
capacity means, and the 1st electrode of said 2nd rectifying action component electrically. To the 2nd 
electrode of said 2nd rectifying action component When the 1 st signal which has the potential below or 
more [ V ] 2V2' is inputted and the threshold electrical potential difference of said 1st rectifying action 
component is [ Vthl and said threshold electrical potential difference of the 2nd rectifying action 
component ] Vth2, The 1st step which makes V2' potential of the 2nd electrode of said 2nd capacity means, 
and makes potential of the 2nd electrode of said 1st rectifying action component (V2'-|Vth2|), From said 1st 
step, potential of the 2nd electrode of said 2nd capacity means is set to V2. The drive approach of the 
semiconductor device characterized by having the 2nd step which is made to converge the electrical 
potential difference between the two electrodes of said 1st rectifying action component on a threshold Vthl, 
and sets potential of the 2nd electrode of said rectifying action component to (Vl+Vthl). 
[Claim 26] It has the 1st rectifying action component, the 2nd rectifying action component, and a capacity 
means. To the 1st electrode of said 1st rectifying action component The 1st power-source potential VI is 
given. The 2nd electrode of said 1st rectifying action component It connects with the 1st electrode of said 
capacity means, and the 1st electrode of said 2nd rectifying action component electrically. To the 2nd 
electrode of said 2nd rectifying action component The 1 st signal which has the potential below or more [ V ] 
2V2' is inputted. To the 2nd electrode of said capacity means The 2nd signal which has the potential not 
more than V3 below 3 (V3+VData) or more [ V ] or (V3-VData) the above is inputted. When the threshold 
electrical potential difference of said 1st rectifying action component is [ Vthl and said threshold electrical 
potential difference of the 2nd rectifying action component ] Vth2, The 1st step which makes V2* potential 
of the 2nd electrode of said 2nd capacity means, and makes potential of the 2nd electrode of said 1st 
rectifying action component (V2'-|Vth2|), From said 1st step, potential of the 2nd electrode of said 2nd 
capacity means is set to V2. The 2nd step which is made to converge the electrical potential difference 
between the two electrodes of said 1st rectifying action component on a threshold Vthl, and sets potential of 
the 2nd electrode of said rectifying action component to (Vl+Vthl), The drive approach of the 
semiconductor device characterized by having the 3rd step which only VData changes the potential of the 
2nd electrode of said capacity means, and sets potential of the 2nd electrode of said 1st rectifying action 
component to (Vl+Vthl**VData). 

[Claim 27] It is the drive approach of the semiconductor device which said semiconductor device has a 
transistor further in claim 24 or claim 26, and is cheiracterized by connecting the gate electrode of said 
transistor as electrically as the 2nd electrode of said 1st rectifying action component. 

[Claim 28] It is the drive approach of the semiconductor device characterized by being V1>V2 coming [ the 
transistor to which said rectifying action component connected between gate drains in any 1 term of claim 
18 thru/or claim 22 ] to use when it is VKV2 when said transistor is an N channel mold, and said transistor 
is a P channel mold. 

[Claim 29] It is the drive approach of the semiconductor device characterized by being V1>V2 coming [ the 
transistor to which said 1st rectifying action component connected between gate drains in any 1 term of 
claim 23 thru/or claim 27 ] to use when it is VKV2 when said transistor is an N channel mold, and said 
transistor is a P channel mold. 

[Claim 30] Electronic equipment characterized by using the drive approach of a semiconductor device 
according to claim 1 to 17 or a semiconductor device according to claim 18 to 29. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[OOGl] 

[Field of the Invention] This invention relates to the semiconductor device which has a transistor, and its 
drive approach. This invention relates to the active-matrix mold luminescence equipment containing the 
semiconductor device which has the thin film transistor (it is henceforth written as TFT) produced on 
insulators, such as glass and plastics, again, and its drive approach. Moreover, it is related with the 
electronic equipment using such luminescence equipment. 
[0002] 

[Description of the Prior Art] In recent years, development of the displays which used including light 
emitting devices, such as an electroluminescence (Electro LuminescenceiEL) component, is activating. 
Since it does not need a required back light in a liquid crystal display (LCD) etc., while visibility of a light 
emitting device is high since oneself emits light, and it is suitable for thin shape-ization, there is almost no 
limit in an angle of visibility. 

[0003] Here, an EL element points out the component which has the luminous layer from which the 
luminescence generated by adding electric field is obtained. In this luminous layer, although there are 
luminescence at the time of returning fi-om a singlet excitation state to a ground state (fluorescence) and 
luminescence at the time of retuming firom a triplet excitation state to a groxmd state (phosphorescence), in 
this invention, luminescence equipment may be which luminescence gestalt mentioned above. 
[0004] The EL element consisted of forms where a luminous layer was inserted between the electrodes (an 
anode plate and cathode) of a pair, and has usually taken the laminated structure. Typically, the laminated 
structure "an anode plate / electron hole transportation layer / luminous layer / electronic transportation 
layer / cathode" is mentioned. Moreover, the structure which carries out a laminating to the order of "a hole 
injection layer / electron hole transportation layer / luminous layer / electronic transportation layer" or "a 
hole injection layer / electron hole transportation layer / luminous layer / electronic transportation layer / 
electronic injection layer" is between an anode plate and cathode besides this. Any of above-mentioned 
structure may be adopted as structure of the EL element used for the luminescence equipment of this 
invention. Moreover, fluorescence coloring matter etc. may be doped to a luminous layer. 
[0005] Here, in an EL element, all the layers prepared between an anode plate and cathode are generically 
called EL layer. Therefore, all of an above-mentioned hole injection layer, an electron hole transportation 
layer, a luminous layer, an electronic transportation layer, and an electronic injection layer are contained in 
an EL element, and they call an EL element an anode plate, EL layer, and the light emitting device that 
consists of cathode. 

[0006] The configuration of the pixel in the common luminescence equipment to drawing 8 is shown. In 
addition, let EL display be an example as typical luminescence equipment. The pixel shown in drawing 8 
has the source signal line 801, the gate signal line 802, TFT803 for switching, TFT804 for a drive, the 
capacity means 805, EL element 806, the current supply source line 807, and the power-source line 808. 
[0007] The connection relation of each part is explained. Although TFT is 3 terminal component which has 
the gate, the source, and a drain here, about the source and a drain, a clear distinction is difficult on the 
structure of TFT. Therefore, among ttie source and a drain, the 1st electrode [ one side ] is written and it 
writes the 2nd electrode [ another side ], in case connection between components is explained. About ON of 
TFT, and OFF, when a definition is required about the potential of each terminal (for example, when 
explaining the electrical potential difference between the gate sources of TFT etc.), it is written as the source 
and a drain. 

[0008] Moreover, the electrical potential difference between the gate sources of TFT exceeds the threshold 
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as TFT turns on, the condition that a current flows between source drains is said, the electrical potential 
difference between the gate sources of TFT is less than the threshold that TFT turns off, and the condition 
that the current is not flowing between source drains is said. However, although leakage current flows 
slightly between source drains also when the electrical potential difference between the gate sources of TFT 
is less than the threshold, it treats as what is similarly turned off as a condition of TFT. 
[0009] The gate electrode of TFT803 for switching is connected to the gate signal line 802, the 1st electrode 
is connected to the source signal line 801, and the 2nd electrode is connected to the gate electrode of 
TFT804 for a drive. The 1st electrode of TFT804 for a drive is connected to the current supply source line 
807, and the 2nd electrode is connected to the 1st electrode of EL element 806. The 2nd electrode of EL 
element 806 is connected to the power-source line 808. The current supply soiu-ce line 807 and the power- 
source line 808 have the potential difference mutually. Moreover, in order to hold the electrical potential 
difference between the gate sources of TFT804 for a drive during luminescence, the capacity means 805 
may be estabUshed between the gate electrode of TFT804 for a drive, and the fixed potential of current 
supply source line 807 grade. 

[0010] If a pulse is inputted into the gate signal line 802 and TFT803 for switching turns on, the video signal 
inputted into the source signal line 801 will be inputted into the gate electrode of TFT804 for a drive. 
According to the potential of the inputted video signal, the electrical potential difference between the gate 
sources of TFT804 for a drive is determined, and the value of the flowing current (a following and drain 
current and notation) determines between the source drains of TFT804 for a drive. This current is suppUed 
to EL element 806, and EL element 806 emits light. 

[001 1] By the way, TFT formed with polycrystalline silicon (below polish recon P-Si) has electric field 
effect mobility higher than TFT formed with amorphous siUcon (below amorphous silicon A-Si), and since 
ON current is large, it is suitable as a transistor used for luminescence equipment. 

[0012] On the other hand, TFT formed by P-Si originates in the defect in the grain boundary, and has the 
trouble of being easy to produce dispersion in the electrical characteristics. 

[0013] In the pixel shown in drawing 8 , since the drain current value of TFT varies according to threshold 
dispersion also when the threshold of TFT, for example, the threshold of TFT804 for a drive, varied for 
every pixel and the same video signal as a different pixel is inputted, a difference arises in the brightness of 
EL element 806. In the case of the display which has adopted the analog gradation method, especially this 
had become a problem. 

[0014] What can amend such threshold dispersion of TFT recently is proposed. As an example of them, a 

configuration as shown in drawing 10 is mentioned (patent reference 1 reference). 

[0015] 

[Patent reference 1] International public presentation number No. 48403 [ 99 to ] pamphlet (P25, Fig3, Fig4) 

[0016] tfie pixel shown in drawing 10 —the source signal line 1001 and the 1- it has the 3rd gate signal line 
1002-1004, TFT 1005-1008, the capacity means 1009 (C2) and 1010 (CI), EL element 1011, the current 
supply source line 1012, and the power-so\irce Une 1013. 

[0017] The gate electrode of TFT1005 is connected to the 1st gate signal line 1002, the 1st electrode is 
connected to the source signal line 1001, and the 2nd electrode is connected to the 1st electrode of the 
capacity means 1009. The 2nd electrode of the capacity means 1009 is connected to the 1st electrode of the 
capacity means 1010, and the 2nd electrode of the capacity means 1010 is connected to the current supply 
source line 1012. The gate electrode of TFT1006 is connected to the 2nd electrode of the capacity means 
1009, and the 1st electrode of the capacity means 1010, the 1st electrode is connected to the current supply 
source line 1012, and the 2nd electrode is connected to tiie 1st electrode of TFT1007, and the 1st electrode 
of TFT1008. The gate electrode of TFT1007 is connected to the 2nd gate signal line 1003, and the 2nd 
electrode is connected to the 2nd electrode of the capacity means 1009. The gate electrode of TFT 1008 is 
connected to the 3rd gate signal line 1004, and the 2nd electrode is connected to the 1st electrode of EL 
element 101 1 . It connects with the power-soiirce line 1013, and the 2nd electrode of EL element 101 1 has 
the potential difference mutually [ the current supply source line 1012 ]. 

[0018] Drawing 10 (A), (B), and drawing 1 1 (A) Actuation is explained using - (F). drawing 10 (B) ~ the 
source signal line 1001 and the 1- the timing of the video signal inputted into the 3rd gate signal line 1002- 
1004 and a pulse is shown, and it is dividing at the section of I-VIII to compensate for each actuation shown 
in drawing 1 1 . Moreover, with an example of the pixel shown in drawing 10 , it is constituted using four 
TFT(s) and each of the polarity is a P channel mold. Therefore, L level shall be inputted into a gate 
electrode, it shall turn on, H level shall be inputted, and it shall tum off. Moreover, although the video signal 
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inputted into the source signal line 1001 is shown in the shape of a pulse in order to show only the period 
inputted here, in the case of an analog gradation method, it takes the potential of a predetermined analog 
quantity. 

[0019] First, the 1st and 3rd gate signal lines 1002 and 1004 serve as L level, and TFT 1005 and 1008 turns 
on (section I). Then, the 2nd gate signal line 1003 serves as L level, and TFT1007 turns on. Here, as shown 
in drawing 1 1 (A), a charge accumulates in the capacity means 1009 and 1010, and TFT1006 tums on in the 
place where the electrical potential difference currently held, the potential difference 1010, i.e., the capacity 
means, between the two electrodes of the capacity means 1010, exceeded threshold |Vth| of TFT1006 
(section II). 

[0020] Then, the 3rd gate signal line 1004 serves as H level, and TFT1008 tums off Then, the electncal 
potential difference which the charge collected on the capacity means 1009 and 1010 moves again, and is 
held at the capacity means 1010 becomes equal to |Vthj soon. Since each potential of the current supply 
source line 1012 and the source signal line 1001 is VDD at this time as shown in drawing 1 1 (B), also in the 
capacity means 1009, the electrical potential difference currently held becomes equal to |Vth|. Therefore, 
TFT 1006 tums off soon. 

[0021] As mentioned above, after the electrical potential difference currently held at the capacity means 
1009 and 1010 becomes equal to |Vth|, the 2nd gate signal line 1003 serves as H level, and TFT 1007 tums 
off (section IV). By this actuation, as shown in drawing 1 1 (C), |Vth| is held in the capacity means 1009. 
[0022] At this time, relation like a formula (1) is materialized about tiie charge Ql currently held at the 
capacity means 1010 (CI). Relation like a formula (2) is materialized about the charge Q2 currently held for 
the capacity means 1009 (C2) at coincidence. 
[0023] 
[Equation 1] 

Qi=CixfVthl 0) 

[0024] 
[Equation 2] 

Q2=C2XfVthl <2) 

[0025] Then, as shown in drawing 1 1 (D), the input of a video signal is performed (section V). A video 
signal is outputted to the source signal line 1001, and the potential tums into the potential VData of a video 
signal (here, since TFT 1006 is a P channel mold, it considers as VDD> VData) from VDD. If potential of the 
gate electrode of TFT1006 at this time is set to VP and the charge in this node is set to Q, relation as shown 
in a formula (3) and (4) will be materialized by the conservation of charge including the capacity means 
1009 and 1010. 
[0026] 
[Equation 3] 

Q+Qi!=Ci X (Vdd-Vp) (3) 

[0027] 
[Equation 4] 

Q-Q2=C2X(Vp-VData) W 

[0028] Formula (1) From - (4), the potential VP of the gate electrode of TFT1006 is expressed with a 
formula (5). 
[0029] 
[Equation 5] 

Vp^-^^VoiM-p^rVoaia-IVihl CS) 

Ci+C^ C1+C2 

[0030] Therefore, the electrical potential difference VGS between the gate sources of TFT1006 is expressed 
with a formula (6). 
[0031] 
[Equation 6] 
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[0032] The term of Vth is included in the formula (6) right-hand side. That is, the threshold electrical 
potential difference of TFT 1006 in the pixel is added to the video signal inputted from the source signal line 
1 001 , and it is held by the capacity means 1009 and 1010. 

[0033] If the input of a video signal is completed, the 1st gate signal line 1002 serves as H level, and 
TFT 1005 turns off (section VI). Then, the source signal line 1001 returns to predetermined potential (section 
VII). By the above actuation, the write-in actuation to the pixel of a video signal is completed ( drawing 1 1 
(E)). 

[0034] Then, the 3rd gate signal line 1004 serves as L level, TFT1008 turns on, and as shown in EL element 
101 1 at drawing 1 1 (F), when a current flows, EL element 101 1 emits light. The drain cvirrent IDS on which 
the current value which flows to EL element 101 1 at this time flows TFT1006 according to the electrical 
potential difference between the gate sources of TFT 1006 is expressed with a formula (7). 
[0035] 
[Equation 7] 



•t7) 



[0036] A formula (7) shows not depending for the drain current IDS of TFT1006 on the value of a threshold 
Vth. Therefore, even if the threshold of TFT1006 varies for every pixel, the current value which flows to EL 
element 101 1 of each pixel does not change. Therefore, the current according to a video signal VData flows 
EL element 1011 correctly. 
[0037] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned configuration, it depends for 
the drain current IDS on the value of capacity CI and C2 in a formula (7). That is, when the capacity value 
of the capacity means 1009 and 1010 varies, the drain current IDS will vary. 

[0038] So, it aims at offering the possible semiconductor device and its drive approach of amending 
threshold dispersion of TFT by the above-mentioned trouble and the configuration which does not 
specifically have being influenced of dispersion in capacity value in this invention. 

[0039] 

[Means for Solving the Problem] The principle of operation of this invention is explained using drawing 
1414 . A circuit as shown in drawing 14 (A) and (B) is considered. Switching elements 1403 and 1413 are 
components controlled by the input (Signal) of a signal, respectively, and just take the condition of a flow 
and not flowing. For example, selection of ON and OFF is just performed with an input signal like TFT. 
[0040] Moreover, when the potential difference is given to the electrode of the both ends of a component, 
the component which produces a current only in single direction is defined as a rectifying action component. 
As a rectifying action component, diode and TFT which short-circuited between gate drains (diode 
connection of such a condition is written) are mentioned. 

[0041] As shown in drawing 14 (A) and (B), the circuit which connected switching elements 1403 and 1413, 
the capacity means 1402 and 1412, and the rectifying action components 1401 and 141 1, respectively is 
considered. In the rectifying action component 1401, the rectifying action component 141 1 uses the N 
channel mold TFT using the P channel mold TFT. 

[0042] Here, each terminal of a circuit is set to alpha, beta, ganmia, and delta. Suppose at terminal alpha- 
gamma that a certain fixed potential is given, respectively. In the case of drawing 14 (A), potential with 
which the potential given to Terminals alpha and beta is given to VSS and Terminal gamma is set to VReset 
(>=VSS-h|VthP| :VthP is the threshold of 1401), and, in the case of drawing 14 (B), potential with which the 
potential given to Terminals alpha and beta is given to VX and Terminal gamma is set to VReset (<=VX- 
|VthN|:VthN is the threshold of 141 1). 

[0043] Now, switching elements 1403 and 1413 flow in the period shown by i in drawing 14 (C). Then, in 
drawing 14 (A), the potential of the gate electrode of TFT1401 which is a rectifying action component, and 
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a drain electrode falls, and it is set to VSS. On the other hand, in drawing 14 (B), the potential of the gate 
electrode of TFT141 1 which is a rectifying action component, and a drain electrode rises, and it is set to VX. 
Also in any of TFT 1401 and 1411, in order that the electrical potential difference between source drains 
may exceed the absolute value of the threshold electrical potential difference, it turns on. 
[0044] Then, switching elements 1403 and 1413 are un-flowing in the period shown by ii in drawing 14 (C). 
At this time, since both TFT(s) 1401 and 141 1 turn on, a current produces them between each source drain, 
the potential of the gate electrode of TFT1401 in drawing 14 (A) and a drain electrode rises, and the 
potential of the gate electrode of TFT 141 1 in drawing 14 (B) and a drain electrode descends. Therefore, the 
electrical potential difference between source drains of TFT 1401 and 1411, i.e., the electrical potential 
difference between the gate sources of TFT 1401 and 141 1, becomes small. 

[0045] Soon, the electrical potential difference between the gate sources of TFT 1401 and 141 1 becomes 
equal to the absolute value of each threshold electrical potential difference of TFT. Thereby, TFT 1401 and 
141 1 tums off. The potential of the drain electrode of TFT 1401 and 141 1 at this time and the potential 
difference with Terminal alpha are held by the capacity means 1402 and 1412, respectively. 
[0046] Therefore, in the period shown by iii in drawing 14 (C), in drawing 14 (A), VReset-|VthP| is 
outputted from Terminal delta and VReset+|VthN| is outputted from Terminal delta in drawing 14 (B). 
[0047] Drawing 14 (A) and (B) In any case, it tums out that the threshold electrical potential difference of 
TFT 1401 and 141 1 can be taken out. For example, if Terminal alpha has the input of a signal in this 
condition, potential will change with capacity coupling by the capacity means 1402 and 1412 by tiie 
electrical potential difference of the signal into which Terminal delta was inputted. It means that the 
amendment for a threshold electrical potential difference of TFT had started Terminal delta to the input of a 
signal since the threshold electrical potential difference of TFT had appeared beforehand, 
[0048] You may make it lower the potential of the gate electrode of TFT1401, and a drain electrode as other 
configurations which made the principle of operation the same, by replacing with a switching element 1403, 
estabUshing diode 1410 or the capacity means 1420, and making potential of Terminal beta low (here VSS), 
as shown in drawing 1414 (D) and (E). In the potential of Terminal delta, at this time, (VSS+IVthDIiVthD 
may descend to threshold) of diode 1410. If the potential of Terminal beta is raised once the potential of the 
gate electrode of TFT1401 and a drain electrode falls in the case of drawing 14 (D) (here VDD), since the 
current of hard flow does not flow, it will become the same with having presupposed un-flowing a switching 
element. 

[0049] In addition, although TFT1401 uses the P channel mold TFT, the N channel mold TFT may be used. 
In this case, the drain electrode and gate electrode of TFT1401 are connected to Terminal gamma side. 
Similarly, although TFT141 1 uses the N channel mold TFT, the P channel mold TFT may be used. In this 
case, the drain electrode and gate electrode of TFT 141 1 are connected to Terminal gamma side. 
[0050] Moreover, diode may be used for TFT 1401 and 141 1, respectively. The above-mentioned diode 
connection TFT besides [ which has the usual PN junction ] diode may be used for the diode used here. 
[0051] Although threshold dispersion of TFT in luminescence equipment was amended, it made to reduce 
brightness dispersion of an EL element into the technical problem and here has described as the solution 
approach for it, the principle of operation of this invention cannot remain only in order to amend threshold 
dispersion of TFT in luminescence equipment, but, of course, can be applied to other electronic circuitries. 
[0052] The configuration of this invention is described below. 

[0053] The semiconductor device of this invention has a rectifying action component, a capacity means, and 
a switching element, and is characterized by connecting the 1st electrode of said rectifying action 
component as electrically as the 1st electrode of said capacity means, and the 1st electrode of said switching 
element. 

[0054] The semiconductor device of this invention has the 1st rectifying action component, the 2nd 
rectifying action component, and a capacity means, and is characterized by connecting as electrically as the 
1st electrode of said capacity means, and the 1st electrode of said 2nd rectifying action component the 1st 
electrode of said 1st rectifying action component. 

[0055] The semiconductor device of this invention has a rectifying action component, a capacity means, and 
a switching element. To the 1st electrode of said rectifying action component The 1st power-source potential 
VI is given. The 2nd electrode of said rectifying action component It connects with the 1st electrode of said 
capacity means, and the 1st electrode of said switching element electrically. To the 2nd electrode of said 
switching element The 2nd power-source potential V2 is given. To the 2nd electrode of said capacity means 
When it is the semiconductor device into which the signal which has the potential not more than V3 below 3 
(V3+VData) or more [ V ] or (V3-VData) the above is inputted and the threshold electrical potential 
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difference of said rectifying action component is Vth, From the 2nd electrode of said rectifying action 
component, it is characterized by acquiring the signal which has one potential of (Vl+|Vth|), V2, and 
(Vl+|Vth|**VData). 

[0056] The semiconductor device of this invention has a rectifying action component, a capacity means, and 
a switching element. To the 1st electrode of said rectifying action component The 1st power-source potential 
VI is given. The 2nd electrode of said rectifying action component It connects with the 1st electrode of said 
capacity means, and the 1st electrode of said switching element electrically. To the 2nd electrode of said 
switching element The 2nd power-source potential V2 is given. To the 2nd electrode of said capacity means 
When it is the semiconductor device into which the signal which has the potential not more than V3 below 3 
(V3+VData) or more [ V ] or (V3-VData) the above is inputted and the threshold electrical potential 
difference of said rectifying action component is Vth, From the 2nd electrode of said rectifying action 
component, it is characterized by acquiring the signal which has one potential of (Vl-|Vth|), V2, and (VI- 
|Vth|**VData). 

[0057] The semiconductor device of this invention has the 1st rectifying action component, the 2nd 
rectifying action component, and a capacity means. To the 1st electrode of said 1st rectifying action 
component The 1st power-source potential VI is given. The 2nd electrode of said 1st rectifying action 
component It connects with the 1st electrode of said capacity means, and the 1st electrode of said 2nd 
rectifying action component electrically. To the 2nd electrode of said 2nd rectifying action component The 
1st signal which has the potential below or more [ V ] 2V2* i^ inputted. To the 2nd electrode of said capacity 
means It is the semiconductor device into which the 2nd signal which has the potential not more than V3 
below 3 (V3+VData) or more [ V ] or (V3-VData) the above is inputted. When the threshold electrical 
potential difference of said 1st rectifying action component is [ Vthl and said threshold electrical potential 
difference of the 2nd rectifying action component ] Vth2, From the 2nd electrode of said 1st rectifying 
action component, it is characterized by acquiring the signal which has one potential of (Vl-|Vthl|), 
(V2+Vth2), and (Vl-|Vthl|**VData). 

[0058] The semiconductor device of this invention has the 1st rectifying action component, the 2nd 
rectifying action component, and a capacity means. To the 1st electrode of said 1st rectifying action 
component The 1st power-source potential VI is given. The 2nd electrode of said 1st rectifying action 
component It connects with the 1st electrode of said capacity means, and the 1st electrode of said 2nd 
rectifying action component electrically. To the 2nd electrode of said 2nd rectifying action component The 
1st signal which has the voltage swing of the potential below or more [ V ] 2V2' is inputted. To the 2nd 
electrode of said capacity means It is the semiconductor device into which the 2nd signal which has the 
potential not more than V3 below 3 (V3+VData) or more [ V ] or (V3-VData) the above is inputted. When 
the threshold electrical potential difference of said 1st rectifying action component is [ Vthl and said 
threshold electrical potential difference of the 2nd rectifying action component ] Vth2, From the 2nd 
electrode of said 1st rectifying action component, it is characterized by acquiring the signal which has one 
potential of (Vl+Vthl), (V2Wth2), and (Vl+Vthl **VData). 

[0059] The semiconductor device of this invention is characterized by for said rectifying action component 
being VKV2 when the transistor which connected between said gate drains coming [ the transistor which 
connected between gate drains ] to use is an N channel mold, and being V1>V2 when the transistor which 
connected between said gate drains is a P chaimel mold. 

[0060] The semiconductor device of this invention is characterized by for said 1st rectifying action 
component being VKV2 when the transistor which connected between said gate drains coming [ the 
transistor which connected between gate drains ] to use is an N chaimel mold, and being V1>V2 when the 
transistor which connected between said gate drains is a P channel mold. 

[0061] Said semiconductor device has a transistor further and the semiconductor device of this invention is 
characterized by connecting the gate electrode of said transistor as electrically as the 1st electrode of said 
capacity means. 

[0062] The semiconductor device of this invention is a semiconductor device which has two or more pixels. 
Said two or more pixels, respectively A source signal line. The 1st and 2nd gate signal lines, the power- 
source line for reset, and a current supply source line, It has the 1st thru/or the 4th transistor, a capacity 
means, and a light emitting device. The gate electrode of said 1st transistor It connects with said 1st gate 
signal line electrically. The 1st electrode It connects with said source signal line electrically. The 2nd 
electrode It connects with the 1st electrode of said capacity means electrically. The 2nd electrode of said 
capacity means It coimects with the gate electrode of said 2nd transistor and the 1st electrode, and the gate 
electrode of said 3rd transistor electrically. The 2nd electrode of said 2nd transistor It connects with said 
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power-source line for reset electrically. The 1st electrode of said 3rd transistor It connects with said current 
supply source line electrically. The 2nd electrode It connects with the 1st electrode of said light emitting 
device electrically. The gate electrode of said 4th transistor It connects with said 2nd gate signal Une 
electrically. The 1st electrode It is characterized by connecting with said source signal line or the 2nd 
electrode of said 1st transistor electrically, and connecting the 2nd electrode as electrically as the gate 
electrode of said 2nd transistor and the 1 st electrode, and the gate electrode of said 3rd transistor. 
[0063] The semiconductor device of this invention is a semiconductor device which has two or more pixels. 
Said two or more pixels, respectively A source signal line, The 1st and 2nd gate signal lines, the power- 
source line for reset, and a current supply source line. It has the 1st thru/or the 3rd transistor, a capacity 
means, diode, and a light emitting device. The gate electrode of said 1st transistor It connects with said 1st 
gate signal line electrically. The 1st electrode It connects with said source signal line electrically. The 2nd 
electrode It connects with the 1st electrode of said capacity means electrically. The 2nd electrode of said 
capacity means It connects with the gate electrode of said 2nd transistor and the 1st electrode, and the gate 
electrode of said 3rd transistor electrically. The 2nd electrode of said 2nd transistor It connects with said 
power-source line for reset electrically. The 1st electrode of said 3rd transistor It connects with said current 
supply source line electrically. The 2nd electrode It coimects with the 1st electrode of said Ught emitting 
device electrically. The 1st electrode of said diode It is characterized by connecting with the gate electrode 
of said 2nd transistor and the 1st electrode, and the gate electrode of said 3rd transistor electrically, and 
connecting the 2nd electrode with said 2nd gate signal line electrically. 

[0064] The semiconductor device of this invention is a semiconductor device which has two or more pixels. 
Said two or more pixels, respectively A source signal line, The 1st and 2nd gate signal lines, the power- 
source line for reset, and a current supply source line. It has the 1st thru/or the 3rd transistor, the 1st and 2nd 
capacity means, and a Ught emitting device. The gate electrode of said 1st transistor It connects with said 1st 
gate signal line electrically. The 1st electrode It connects with said source signal line electrically. The 2nd 
electrode It connects with the 1st electrode of said 1st capacity means electrically. The 2nd electrode of said 
1st capacity means It connects with the gate electrode of said 2nd transistor and the 1 st electrode, and the 
gate electrode of said 3rd transistor electrically. The 2nd electrode of said 2nd transistor It connects with 
said power-source line for reset electrically. The 1st electrode of said 3rd transistor It connects with said 
current supply source line electrically. The 2nd electrode It connects witti the 1st electrode of said light 
emitting device electrically. The 1st electrode of said 2nd capacity means It is characterized by connecting 
with the gate electrode of said 2nd transistor and the 1st electrode, and the gate electrode of said 3rd 
transistor electrically, and connecting the 2nd electrode with said 2nd gate signal line electrically. 
[0065] The semiconductor device of this invention is a semiconductor device which has two or more pixels. 
Said two or more pixels, respectively A source signal line, The 1st thru/or 3rd gate signal line, the power- 
source line for reset, and a current supply source line, It has the 1st thru/or the 5th transistor, the 1st and 2nd 
capacity means, and a lig^it emitting device. The gate electrode of said 1st transistor It connects with said 1st 
gate signal line electrically. The 1st electrode It connects with said source signal line electrically. The 2nd 
electrode It connects with the 1st electrode of said 1st capacity means electrically. The 2nd electrode of said 
1st capacity means It connects with the gate electrode of said 2nd transistor and the 1st electrode, and the 
gate electrode of said 3rd transistor electrically. The 2nd electrode of said 2nd transistor It connects with 
said power-source line for reset electrically. The 1st electrode of said 3rd transistor It connects with said 
current supply source line electrically. The 2nd electrode It connects with the 1st electrode of said light 
emitting device electrically. The gate electrode of said 4th transistor It connects with said 2nd gate signal 
hne electrically. The 1st electrode It connects with said source signal line or the 2nd electrode of said 1st 
transistor electrically. The 2nd electrode It connects with the gate electrode of said 2nd transistor and the 1st 
electrode, and the gate electrode of said 3rd transistor electrically. The 1st electrode of said 2nd capacity 
means It connects with the 2nd electrode of said 1st transistor electrically. The 2nd electrode It connects 
with the 2nd electrode of said 3rd transistor electrically. The gate electrode of said 5th transistor It connects 
with said 3rd gate signal line electrically, and the 1st electrode is connected as electrically as the 2nd 
electrode of said 3rd transistor, and the 2nd electrode is equal to the potential of the 2nd electrode of said 
light emitting device, or it is characterized by connecting with power-source potential lower than it. 
[0066] Said semiconductor device has a gate signal line for elimination, and a transistor for elimination 
further, and the semiconductor device of this invention is characterized by connecting the gate electrode of 
said transistor for elimination with said gate signal hne for elimination electrically, connecting the 1st 
electrode with said current supply source line electrically, and connecting the 2nd electrode as electrically as 
the gate electrode of said 3rd transistor. 
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[0067] Said semiconductor device has a gate signal line for elimination, and a transistor for elimination 
further, and the semiconductor device of this invention is characterized by connecting the gate electrode of 
said transistor for elimination with said gate signal Ime for elimination electrically, connecting the 1 st 
electrode with said current supply sovirce line electrically, and connecting the 2nd electrode as electrically as 
the 2nd electrode of said 1st transistor. 

[0068] In the semiconductor device of this invention, said semiconductor device has a gate signal line for 
elimination, and a transistor for elimination further. Said transistor for elimination between said current 
supply source line and 1st electrode of said 3rd transistor - or It is prepared between the 2nd electrode of 
said 3rd transistor, and the 1st electrode of said Ught emitting device, and the gate electrode of said transistor 
for elimination is characterized by connecting with said gate signal line for elimination electrically. 
[0069] The semiconductor device of this invention is characterized by said 2nd transistor and said 3rd 
transistor being the same polarities. 

[0070] The drive approach of the semiconductor device of this invention has a rectifying action component, 
a capacity means, and a switching element. To the 1st electrode of said rectifying action component The 1st 
power-source potential VI is given. The 2nd electrode of said rectifying action component It connects with 
the 1st electrode of said capacity means, and the 1st electrode of said switching element electrically. To the 
2nd electrode of said switching element When the 2nd power-source potential V2 is given and the threshold 
electrical potential difference of said rectifying action component is Vth, The 1st step which flows through 
said switching element and sets potential of the 2nd electrode of said rectifying action component to V2, It 
is characterized by having the 2nd step which presupposes un-flowing said switching element, is made to 
converge the electrical potential difference between the two electrodes of said rectifying action component 
on a threshold Vth, and sets potential of the 2nd electrode of said rectifying action component to (Vl+Vth) 
from said 1st step. 

[0071] The drive approach of the semiconductor device of this invention has a rectifying action component, 
a capacity means, and a switching element. To tiie 1st electrode of said rectifying action component The 1st 
power-source potential VI is given. The 2nd electrode of said rectifying action component It connects with 
the 1st electrode of said capacity means, and the 1st electrode of said switching element electrically. To the 
2nd electrode of said switching element The 2nd power-source potential V2 is given. To the 2nd electrode 
of said capacity means When the signal which has the potential not more than V3 below 3 (V3+VData) or 
more [ V ] or (V3-VData) the above is inputted and the threshold electrical potential difference of said 
rectifying action component is Vth, The 1st step which flows through said switching element and sets 
potential of the 2nd electrode of said rectifying action component to V2, The 2nd step which presupposes 
un-flowing said switching element, is made to converge the electrical potential difference between the two 
electrodes of said rectifying action component on a threshold Vth, and sets potential of the 2nd electrode of 
said rectifying action component to (Vl+Vth) from said 1st step, Only VData changes the potential of the 
2nd electrode of said capacity means, and it is characterized by having the 3rd step which sets potential of 
the 2nd electrode of said rectifying action component to (Vl+Vth</SUB>**VData). 
[0072] The drive approach of the semiconductor device of this invention has a rectifying action component, 
a capacity means, and a switching element. To the 1st electrode of said rectifying action component The 1 st 
power-source potential VI is given. The 2nd electrode of said rectifying action component It connects with 
the 1st electrode of said capacity means, and the 1st electrode of said switching element electrically. To flie 
2nd electrode of said switching element When the 2nd power-source potential V2 is given and the threshold 
electrical potential difference of said rectifying action component is Vth, The 1st step which flows through 
said switching element and sets potential of the 2nd electrode of said rectifying action component to V2, It 
is characterized by having the 2nd step which presupposes un-flowing said switching element, is made to 
converge the electrical potential difference between the two electrodes of said rectifying action component 
on a threshold Vth, and makes (Vl-|Vth|) potential of the 2nd electrode of said rectifying action component 
from said 1st step. 

[0073] The drive approach of the semiconductor device of this invention has a rectifying action component, 
a capacity means, and a switching element. To the 1st electrode of said rectifying action component The 1st 
power-source potential VI is given. The 2nd electrode of said rectifying action component It connects with 
the 1st electrode of said capacity means, and the 1st electrode of said switching element electrically. To the 
2nd electrode of said switching element The 2nd power-source potential V2 is given. To the 2nd electrode 
of said capacity means When the signal which has the potential not more than V3 below 3 (V3+VData) or 
more [ V ] or (V3-VData) the above is inputted and the threshold electrical potential difference of said 
rectifying action component is Vth, The 1st step which flows through said switching element and sets 
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potential of the 2nd electrode of said rectifying action component to V2, The 2nd step which presupposes 
un-flowing said switching element, is made to converge the electrical potential difference between the two 
electrodes of said rectifying action component on a threshold Vth, and makes (Vl-|Vth|) potential of the 2nd 
electrode of said rectifying action component from said 1st step, Only VData changes the potential of the 
2nd electrode of said capacity means, and it is characterized by having the 3rd step which sets potential of 
the 2nd electrode of said rectifying action component to (VI -| Vth|* * VData). 

[0074] Said semiconductor device has a transistor further and the drive approach of the semiconductor 
device of this invention is characterized by connecting the gate electrode of said transistor as electrically as 
the 2nd electrode of said rectifying action component. 

[0075] The drive approach of the semiconductor device of this invention has the 1st rectifying action 
component, the 2nd rectifying action component, and a capacity means. To the 1st electrode of said 1st 
rectifying action component The 1st power-source potential VI is given. The 2nd electrode of said 1st 
rectifying action component It connects witti the 1st electrode of said capacity means, and the 1 st electrode 
of said 2nd rectifying action component electrically. To the 2nd electrode of said 2nd rectifying action 
component When the 1st signal which has the potential below or more [ V ] 2V2' is inputted and the 
threshold electrical potential difference of said 1st rectifying action component is [ Vthl and said threshold 
electrical potential difference of the 2nd rectifying action component ] Vth2, The 1st step which sets 
potential of the 2nd electrode of said 2nd capacity means to V2, and sets potential of the 2nd electrode of 
said 1st rectifying action component to (V2+Vth2), From said 1st step, potential of the 2nd electrode of said 
2nd capacity means is made into V2'. The electrical potential difference between the two electrodes of said 
1st rectifying action component is completed as a threshold Vthl, and it is characterized by having the 2nd 
step which makes potential of the 2nd electrode of said rectifying action component (VI -| Vthl |). 
[0076] The drive approach of the semiconductor device of this invention has the 1st rectifying action 
component, the 2nd rectifying action component, and a capacity means. To the 1st electrode of said 1st 
rectifying action component The 1st power-source potential VI is given. The 2nd electrode of said 1st 
rectifying action component It connects witii the 1st electrode of said capacity means, and the 1st electrode 
of said 2nd rectifying action component electrically. To the 2nd electrode of said 2nd rectifying action 
component The 1st signal which has the potential below or more [ V ] 2V2* is inputted. To the 2nd electrode 
of said capacity means The 2nd signal which has the potential not more than V3 below 3 (V3+VData) or 
more [ V ] or (V3-VData) the above is inputted. When the threshold electrical potential difference of said 
1st rectifying action component is [ Vthl and said threshold electrical potential difference of the 2nd 
rectifying action component ] Vth2, The 1st step which sets potential of the 2nd electrode of said 2nd 
capacity means to V2, and sets potential of the 2nd electrode of said 1st rectifying action component to 
(V2+Vth2), From said 1st step, potential of the 2nd electrode of said 2nd capacity means is made into V2\ 
The 2nd step which is made to converge the electrical potential difference between the two electrodes of 
said 1st rectifying action component on a threshold Vthl, and makes potential of the 2nd electrode of said 
rectifying action component (Vl-|Vthl|), Only VData changes the potential of the 2nd electrode of said 
capacity means, and it is characterized by having the 3rd step which sets potential of the 2nd electrode of 
said 1 st rectifying action component to (VI -| Vtiil |* * VData). 

[0077] The drive approach of the semiconductor device of this invention has the 1st rectifying action 
component, the 2nd rectifying action component, and a capacity means. To the 1st electrode of said 1st 
rectifying action component The 1st power-source potential VI is given. The 2nd electrode of said 1st 
rectifying action component It connects with the 1st electrode of said capacity means, and the 1st electrode 
of said 2nd rectifying action component electrically. To the 2nd electrode of said 2nd rectifying action 
component When the 1st signal which has the potential below or more [ V ] 2V2' is inputted and the 
threshold electrical potential difference of said 1st rectifying action component is [ Vthl and said threshold 
electrical potential difference of the 2nd rectifying action component ] Vth2, The 1st step which makes V2' 
potential of the 2nd electrode of said 2nd capacity means, and makes potential of the 2nd electrode of said 
1st rectifying action component (V2'-|Vth2|), From said 1st step, potential of the 2nd electrode of said 2nd 
capacity means is set to V2. The electrical potential difference between the two electrodes of said 1st 
rectifying action component is completed as a threshold Vthl, and it is characterized by having the 2nd step 
which sets potential of the 2nd electrode of said rectifying action component to (Vl+Vthl). 
[0078] The drive approach of the semiconductor device of this invention has the 1st rectifying action 
component, the 2nd rectifying action component, and a capacity means. To the 1st electrode of said 1st 
rectifying action component The 1st power-source potential VI is given. The 2nd electrode of said 1st 
rectifying action component It connects with the 1st electrode of said capacity means, and the 1st electrode 
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of said 2nd rectifying action component electrically. To the 2nd electrode of said 2nd rectifying action 
component The 1st signal which has the potential below or more [ V ] 2V2' is inputted. To the 2nd electrode 
of said capacity means The 2nd signal which has the potential not more than V3 below 3 (V3+VData) or 
more [ V ] or (V3-VData) the above is inputted. When the threshold electrical potential difference of said 
1st rectifying action component is [ Vthl and said threshold electrical potential difference of the 2nd 
rectifying action component ] Vth2, The 1st step which makes V2* potential of the 2nd electrode of said 2nd 
capacity means, and makes potential of the 2nd electrode of said 1st rectifying action component (V2'- 
|Vth2|), From said 1st step, potential of the 2nd electrode of said 2nd capacity means is set to V2. The 2nd 
step which is made to converge the electrical potential difference between the two electrodes of said 1st 
rectifying action component on a threshold Vthl, and sets potential of the 2nd electrode of said rectifying 
action component to (Vl+Vthl), Only VData changes the potential of the 2nd electrode of said capacity 
means, and it is characterized by having the 3rd step which sets potential of the 2nd electrode of said 1st 
rectifying action component to (Vl+Vthl**VData). 

[0079] Said semiconductor device has a transistor further and the drive approach of the semiconductor 
device of this invention is characterized by connecting the gate electrode of said transistor as electrically as 
the 2nd electrode of said 1st rectifying action component. 

[0080] Coming [ the transistor to which said rectifying action component connected between gate drains ] to 
use, the drive approach of the semiconductor device of this invention is characterized by being V1>V2, 
when it is VKV2 when said transistor is an N channel mold, and said transistor is a P channel mold. 
[0081] Coming [ the transistor to which said 1st rectifying action component connected between gate 
drains ] to use, the drive approach of the semiconductor device of this invention is characterized by being 
V1>V2, when it is VKV2 when said transistor is an N channel mold, and said transistor is a P channel 
mold. 
[0082] 

[Embodiment of the Invention] The 1st operation gestalt of this invention is shown in [gestalt 1 of 
operation] drawing 1 (A). This operation gestalt has the source signal line 101, the 1st, the 2nd gate signal 
line 102 and 103, TFT 104-107, the capacity means 108, EL element 109, the power-source line 110 for 
reset, the cvirrent supply source line 111, and the power-source line 112, Furthermore, the retention volume 
means 1 13 for holding a video signal may be established. 

[0083] The gate electrode of TFT104 is connected to the 1st gate signal line 102, the 1st electrode is 
connected to the source signal line 101, and the 2nd electrode is connected to the 1st electrode of the 
capacity means 108. The gate electrode and the 1st electrode of TFT105 are connected mutually, it connects 
with the 2nd electrode of the capacity means 108, and the 2nd electrode of TFT105 is connected to the 
power-source Hne 1 10 for reset. The gate electrode of TFT 106 is connected to the 2nd electrode of the 
capacity means 108, the gate electrode of TFT105, and the 1st electrode, the 1st electrode of TFT106 is 
connected to the current supply source line 111, and the 2nd electrode is connected to the 1st electrode of 
EL element 109, It connects with the power-source line 112, and the 2nd electrode of EL element 109 has 
the potential difference mutually [ the current supply source line 111 ]. The gate electrode of TFT 107 is 
connected to the 2nd gate signal line 103, the 1st electrode is connected to the sovirce signal line 101, and the 
2nd electrode is connected to the gate electrode of TFT106. What is necessary is just to prepare between the 
gate electrode of TFT 106, and the part which can obtain the constant potential of current supply source line 
1 1 1 grade, in establishing the retention volume means 113. 

[0084] Drawing 1 (B) shows the timing of a pulse inputted into the 1st and 2nd gate signal line. Drawing 1 
and drawing 2 (A) Actuation is explained using - (D). In addition, although TFT 104 and 107 constitutes the 
N channel molds 105 and TFT [ TFT and ] 106 here using the P channel mold TFT, tiie polarity is not asked 
that what is necessary is just to only function as a switching element about TFT 104 and 107. 
[0085] The potential of VReset and the current supply source line 1 1 1 is VDD, and the potential of tiie 
power-source line 1 10 for reset considers as VReset<VDD. First, the potential of the source signal line 101 
serves as VSS (<VReset), the 2nd gate signal line 103 serves as H level further, and TFT 107 turns on. Then, 
the potential of the gate electrode of TFT 105 and 106 descends. The electrical potential difference between 
the gate sources of TFT 106 becomes lower than a threshold soon, and it turns on, and continuously, the 
electrical potential difference between the gate sources of TFT105 becomes lower than a threshold, and it 
turns on ( drawing 2 (A)). Although TFT104 turns off, it may be tumed [ in / at this time / drawing 2 (A) ] 
on in this period. 

[0086] If TFT105 turns on, current pass will arise in the power-source line 1 10 for reset - TFT105-TFT107- 
source signal line 101 . Therefore, immediately after TFT105 turns on, TFT107 is tumed off by making the 
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2nd gate signal line 103 into L level. In coincidence, the 1st gate signal line 102 is made into H level, and 
TFT 104 is turned on. Then, migration of a charge as shown in drawing 2 (B) arises. Since TFT 105 tums on, 
the potential of the gate electrode of TFT 105 and 106 rises. Here, between the gate drains of TFT105, since 
it connects, TFT 105 tums off in the place where the electrical potential difference between the gate sources 
of TFT105, i.e., the electrical potential difference between source drains of TFT105, became equal to a 
threshold. At this time, the potential of the gate electrode of TFT 105 and 106 is (VReset-|Vth|). On the 
other hand, if the capacity means 108 is observed, only the charge with which the electrical potential 
difference of both ends serves as (VReset-|Vth|-VSS) is saved. 

[0087] Then, a video signal is inputted from the source signal line 101 ( drawing 2 (C)). Only in VData, the 
potential of the source signal line 101 changes from VSS. Here, also as for the potential of the gate electrode 
of TFT 105 and 106, only VData changes with capacity coupling by the capacity means 108. TFT 105 must 
not turn on at this time. About the conditions of the value of VData at this time, it mentions later. On the 
other hand, the source potential of TFT106 is VDD (>VReset), and the electrical potential difference 
between the gate sources serves as (VReset-|Vth|+VData-VDD), and the drain current according to the 
electrical potential difference between these gate sources is supplied to EL element 109, and emits light 
( drawing 2 (D)). 

[0088] Here, the potential VReset of the power-source line 1 10 for reset, the potential VDD of the current 
supply source line 1 1 1 , the potential of the source signal line 101, and the size relation of a video signal 
VData are explained using drawing 2 (E). 

[0089] First, as size relation of fixed potential, it is VSS<VReset<VDD. 

[0090] Next, the potential of the gate electrode of TFT 105 and 106 is considered. By initialization of 
drawing 2 (A), the potential of the gate electrode of TFT 105 and 106 tums into the potential shown in 
drawing 2 (E) by **, i.e., VSS. then, the potential which the potential of the gate electrode of TFT 105 and 
106 rose at the period which is saving the threshold, and was finally shown in drawing 2 (E) by ** that is, 
(VReset-| Vth|), it becomes. Then, an input of a video signal changes only VData from the potential of ** 
further. Here, when VData is a negative value, the potential of the gate electrode of TFT 105 and 106 
becomes lower than the potential of **. That is, since the electrical potential difference between the gate 
sources of TFT 105 becomes lower than a threshold and is turned on, it is contrary to the above-mentioned 
conditions. Therefore, VData needs to be a forward value, therefore, the potential which showed tiie 
potential of TFT 105 and 106 to drawing 2 (E) by ** by the input of a video signal - that is, (VReset- 
jVth|+VData), it becomes. Moreover, in TFT 106, since it tums off if the potential of the gate electrode 
becomes high rather than VDD-|Vth|, the range of the potential which a video signal VData can take needs 
to be the range shown in drawing 2 (E) by 200, i.e., 0 <=VData<=VDD-VReset, (preferably, it is 
0<VData<=VDD-VReset so that TFT105 may certainly tum off). However, when it is in the condition that 
gradation 0 109, i.e., an EL element, does not emit light at all, you may make it give the potential which 
TFT106 tums off, i.e., (VDD-VReset), slightly high potential. 

[0091] Since the absolute value of the electrical potential difference between the gate sources of TFT 106 
becomes large so that VData is close to 0 at this time, the brightness of EL element 109 is high. Since the 
absolute value of the electrical potential difference between the gate sources of TFT106 becomes small so 
that VData is a large value, the brightness of EL element 109 is low, 

[0092] An image is displayed by performing the above actuation over one screen. Since preservation of a 
threshold is made only by the capacity means 108 in the case of this invention, the current value to which 
dispersion in the above capacity value flows to EL element 109 is not influenced, and positive threshold 
amendment can be performed. 

[0093] The digital gradation method with which the threshold of TFT etc. controls EL element 109 only by 
the brightness of 100% and 0% of two conditions using the field which caimot influence ON current easily 
as a different method from the analog gradation method of the [gestalt 2 of operation] above-mentioned is 
proposed. By this method, since only white and 2 black gradation can be expressed, multi-tone-ization has 
been realized combining a time amount gradation method, an area gradation method, etc. 
[0094] A time amount gradation method is the approach of expressing a brightness difference visually using 
the difference of the time amount to which EL element 109 is emitting light. Although other terms describe 
detailed actuation, in the case of such a drive approach, EL element 109 should take only luminescence and 
two nonluminescent conditions. Therefore, only 2. potentials of H level and L level should be given for a 
video signal VData. 

[0095] Now, since TFT 106 is a P channel mold, when VData is L level, EL element 109 emits light, and 
when VData is H level, EL element 109 serves as nonluminescent. What is necessary is just to let that 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/18/2006 



JP,2003-288049,A [DETAILED DESCRIPTION] 



Page 12 of 22 



potential be the potential which can supply many currents to EL element 109 as much as possible among the 
range shown by drawing 2 (E) 200, and TFT 105 does not turn on from the conditions of VData shown with 
the operation gestalt 1 at this time, when VData is L level. Namely, (VReset-|Vtii|), what is necessary is to 
be equal or just to consider as a little high potential. On the other hand, when VData is H level, TFT106 
should just consider as the certainly tumed-off potential. In this case, especially that potential does not need 
to be the range shown by 200, and it is desirable to input potentials (for example, VDD etc.) higher than it 
rather. 

[0096] An example which shall be different in a part of connection of TFT is shown in [gestalt 3 of 
operation] drawing 3 (A) as 3rd operation gestalt. Although it is the same as that of the configuration shown 
in general in drawing 1 (A), it differs in that the 1st electrode of TFT307 is connected to the 2nd electrode of 
TFT304 instead of a source signal line. 

[0097] Drawing 3 (B) Actuation is explained along with - (E). The potential of VReset and the current 
supply source line 31 1 is VDD, and the potential of the power-source line 310 for reset considers as 
VReset<VDD. First, the potential of the source signal line 301 serves as VSS (<VReset), the 1st and 2nd 
gate signal line 302 and 303 serves as H level further, and TFT 304 and 307 turns on. Then, the potential of 
the gate electrode of TFT 305 and 306 descends. The electrical potential difference between the gate sources 
of TFT305 becomes lower than a threshold soon, and it turns on, and continuously, the electrical potential 
difference between the gate sources of TFT306 becomes lower than a threshold, and it turns on ( drawing 3 
(B)). 

[0098] When TFT305 turned on, current pass arises in the power-source line 310 for reset - TFT305- 
TFT307-TFT304- source signal line 301 . Therefore, immediately after TFT 305 and 306 tums each on, 
TFT307 is tumed off by making the 2nd gate signal line 303 into L level. Then, migration of a charge as 
shown in drawing 3 (C) arises. Since TFT305 tums on, the potential of the gate electrode of TFT 305 and 
306 rises. Here, between the gate drains of TFT305, since it connects, TFT305 tums off in the place where 
the electrical potential difference between the gate sources of TFT305, i.e., the electrical potential difference 
between source drains of TFT305, became equal to a threshold Vth. At this time, the potential of the gate 
electrode of TFT 305 and 306 is (VReset- |Vth|). On the other hand, if the capacity means 308 is observed, 
the charge is saved by the part from which the potential of the 2nd electrode changed. 
[0099] Then, a video signal is inputted firom the source signal line 301 ( drawing 3 (D)). Only in VData, the 
potential of the source signal line 301 changes from VSS. Here, also as for the potential of the gate electrode 
of TFT 305 and 306, only VData changes with capacity coupling by the capacity means 308. TFT305 must 
not turn on at this time. On the other hand, the source potential of TFT306 is VDD (>VReset), and the 
electrical potential difference between the gate sources serves as (VReset-|Vth|+VData-VpD), and the drain 
current according to the electrical potential difference between these gate sources is supplied to EL element 
309, and emits Ught ( drawing 3 (E)). 

[0100] [Gestalt 4 which is operation] Here, the approach which combined the digital gradation niethod and 
the time amount gradation method is explained. When you drive using such an approach, let a thing as 
shows the configuration of a pixel to drawing 9 (A) be an example. It is possible by using TFT906 for 
elimination in addition to TFT904 for switching, and TFT905 for a drive to control the die length of 
luminescence tinie amount finely. 

[0101] When a digital gradation method and a time amount gradation method are combined, as shown in 
drawing 9 (B), an one-frame period is divided at two or more subframe periods. As shown in drawing 9 (C), 
each subframe period has an address (writing) period and a sustain (luminescence) period, and when still 
more nearly required, it has an elimination period. As the approach of a gradation expression, the subframe 
period of the number according to the display number of bits is established, for example. It is the die length 
of the sustain (luminescence) period in each subframe period 2 (n-l):2 (n-2) : ... It is referred to as :2:1. 
Luminescence of an EL element or nonluminescent selection is made in each sustain (luminescence) period, 
and a gradation expression is performed using the difference of the die length of the sum total time amount 
to which the EL element is emitting light within an one-frame period. If short [ if the sum total period which 
is emitting light excels, brightness is high, and ], brightness will be recognized low. The example of 4-bit 
gradation is shown in drawing 9 (B), and an one-frame period is divided at four subframe periods, and can 
express 24= 16 gradation with the combination of a sustain (lunodnescence) period. In addition, about the 
number of partitions of a frame period, it may be divided not at this limitation but at much more subframe 
periods. 

[0102] Moreover, a gradation expression is faced and the ratio of the die length of a sustain (luminescence) 
period is not necessarily 2 (n-l):2 (n-2). : ... It is not necessary to be :2:1. 
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[0103] Since the die length of the sustain (luminescence) period of a lower bit becomes shorter when 
attaining multi-tone-ization by this approach, if it is going to start the next address period immediately, the 
period when the address (writing) period of a different subframe period overlaps will arise after termination 
of a sustain (luminescence) period. In that case, since the video signal inputted into a certain pixel will be 
inputted also into a pixel which is different in coincidence, a normal display becomes impossible. An 
elimination period is established so tiiat the address (writing) period belonging to the subframe period which 
adjoins after Ts3 and Ts4 may not overlap in drawing 9 (B) as a period which solves such a problem. 
Therefore, the elimination period is not established in anxious SFl and anxiovis SF2 which dupUcation of 
the address (writing) period belonging to the subframe period when a sustain (luminescence) period is long 
at and adjoins produces and which are not. 

[01 04] Drawing 4 (A) adds the 3rd gate signal line 414 and TFT41 5 for elimination to the pixel of a 
configuration of that the operation gestalt 1 showed, and uses for it the approach which combined the digital 
gradation method and the time amount gradation method. The gate electrode of TFT415 for elimination is 
connected to the 3rd gate signal line 414, the 1st electrode of TFT415 for elimination is connected to the 
gate signal line of TFT406, and the 2nd electrode of TFT415 for elimination is connected to the current 
supply source line 41 1 . Moreover, what is necessary is just to prepare between the gate elecfrode of 
TFT406, and the part which can obtain a certain constant potential, in establishing the retention volume 
means 413 in order to hold a video signal. In the case of drawing 4 , it has prepared between the current 
supply source lines 41 1, but the gate signal line of the preceding paragraph etc. may be used, for example. 
Moreover, you may prepare between the 2nd electrode of TFT404, and the constant potential of current 
supply source line 41 1 grade, and you may prepare in both to enlarge the value of retention volume. 
[0105] Initialization to the input of a video signal and luminescence are the same as that of what was 
explained with the operation gestalt 1 . In addition, TFT415 for elimination turns off in initialization, the 
input of a video signal, and a sustain (luminescence) period. 

[0106] Here, the actuation in an elimination period is explained using drawing 4 and drawing 12 from a 
sustain (luminescence) period. Drawing 12 (A) is the same as that of what was shown in drawing 9 (B), and 
an one-frame period has four subframe periods. The sustain (luminescence) period has the elimination 
periods Te3 and Te4 in the short subframe periods SF3 and SF4, respectively as shown in drawing 12 (B). 
Here, actuation in SF3 is explained as an example. 

[0107] After the input of a video signal is completed, as shown in drawing 4 (B), the current according to an 
electrical potential difference flows and emits Ught between the gate sources of TFT406 at EL elraient 409. 
Then, if the timing which the sustain (luminescence) period concerned ends is reached, a pulse will be 
inputted into the 3rd gate signal line 414, it will be set to H level, and TFT41 5 will tum on, and as shown in 
drawing 4 (C), the electrical potential difference between the gate sources of TFT406 will be set to 0. 
TFT406 tums off, the current to EL element 409 is intercepted by this actuation, and EL element 409 serves 
as nonluminescent compulsorily by it. 

[0108] The timing chart about these actuation was shown in drawing 12 (C). The period which performs 
initialization, threshold preservation, and video-signal writing is included at an address (writing) period. 
After a sustain (luminescence) period, after a pulse is inputted into the 3rd gate signal line 414 and EL 
element 409 serves as nonluminescent, a period until a pulse is inputted into the 2nd gate signal line 403 
next and initialization starts tums into an elimination period. 

[0109] In the [gestalt 5 of operation] book operation gestalt, the example which performs elimination 
actuation by configuration which is different in the operation gestalt 4 is explained using drawing 5 . 
[0110] Although it is the configuration that drawing 5 (A) has TFT415 for elimination like the operation 
gestalt 4, in the operation gestalt 4, it connects with the 1st electrode of the capacity means 408 in drawing 5 
(A) to the 1st electrode of TFT415 having been connected to the gate electrode of TFT406, i.e., the 2nd 
electrode of the capacity means 408. 

[0111] After the input of a video signal is completed, as shown in drawing 5 (B), the current according to an 
electrical potential difference flows and emits light between the gate sources of TFT406 at EL element 409. 
Then, if the timing which the sustain (luminescence) period concemed ends is reached, a pulse is inputted 
into the 3rd gate signal line 414, and it is set to H level, TFT415 will tum on, and as shown in drawing 5 
(C), the potential in the 1st electrode of the capacity means 408 will serve as VDD. Therefore, since the 
potential of the gate electrode of TFT406 becomes still higher than VDD, the electrical potential difference 
between the gate sources serves as a forward value. TFT406 turns off, the current to EL element 409 is 
intercepted by this actuation, and EL element 409 serves as nonluminescent compulsorily by it. 
[01 12] That is, actuation of an elimination period intercepts the current to EL element 409 by making the 
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electrical potential difference between the gate sources of TFT406 which is functioning as TFT for a drive 
for supplying a current to EL element 409 into an electrical potential difference which TFT406 turns off. As 
long as it is based on such a principle, the location of TFT41 5 for elimination is not limited. 
[01 13] In the gestalten 4 and 5 of the [gestalt 6 of operation] operation, actuation of an elimination period 
was intercepting the current to EL element 409 by making the electrical potential difference between the 
gate sources of TFT406 which is functioning as TFT for a drive for supplying a current to EL element 409 
into an electrical potential difference which TFT406 turns off. The example using other approaches is shown 
in drawing 6 (A) In the gestalten 4 and 5 of operation, although TFT41 5 for elimination was formed 
between the current supply source line 41 1 , the gate electrode of TFT406 or the current supply source line 
411, and the 1st electrode of the capacity means 408, in this operation gestalt, TFT415 for elimination is 
formed between TFT406 and EL element 409. That is, by the technique of this operation gestalt, the current 
supply source to EL element 409 is intercepted by adding TFT to one location of the paths of current supply 
source line -TFT406 - EL element 409, and turning off the TFT. 

[0114] About initialization, the input of a video signal, and luminescence, it is the same as that of the 
gestalten 4 and 5 of operation. However, TFT41 5 for elimination is turned on only at a sustain 
(luminescence) period, and as shown in drawing 6 (B), a current flows. In initialization, the input of a video 
signal, and an elimination period, TFT41 5 turns off and intercepts the current to EL element 409. 
[Oil 5] As a different point in respect of actuation from the gestalten 4 and 5 of operation, since the electrical 
potential difference between the gate sources of TFT406 is controlled by turning on TFT415 for elimination 
once in the gestalten 4 and 5 of operation, once performing this actuation, EL element 409 does not emit 
light until the following video signal is written in. Therefore, the pulse inputted into the 3rd gate signal line 

414 Although what is necessary is just to input a short pulse to the timing which starts an elimination period 
as shown in drawing 12 (C), it sets in this operation gestalt. Since it is necessary to tum on TFT415 for 
elimination through a sustain (luminescence) period, it needs to input a pulse into the 3rd gate signal line 

415 by die length equal to a sustain (luminescence) period for every subframe period. 

[0116] Moreover, in the gestalten 4 and 5 and this operation gestalt of operation, although TFT for 
elimination uses the N channel mold TFT, since TFT for elimination is used as a mere switching element, 
especially the polarity is not limited. 

[0117] In the gestalten 1-6 of the [gestalt 7 of operation] operation, it is carrying out to imtialization 
actuation before a video signal is inputted using a certain TFT. The threshold which specifically appears 
between the source drains of TFT to which the gate electrode and the drain field were connected is acquired. 
On the other hand, in drawing 7 (A), diode 713 is used instead of TFT. The 1st electrode of diode 713 is 
connected to the gate electrode of TFT706, and the 2nd electrode is connected to the 2nd gate signal line 
703. Moreover, what is necessary is just to prepare between the gate electrode of TFT706, and the part 
which can obtdn tiie constant potential of current supply source line 710 grade, in establishing the capacity 
means 712 in order to hold a video signal. Moreover, you may prepare between the 2nd electrode of 
TFT704, and the part which can obtain the constant potential of current supply source line 710 grade, and 
you may prepare in both to enlarge the value of retention volume. 

[01 18] A different point from the gestalt 1 of operation is only actuation in the case of initialization. Here, 
the explanation about the input and luminescence actuation of a video signal is omitted, and explains the 
actuation in the case of initialization using drawing 7 (B). 

[0119] First, let potential of the 2nd gate signal line 703 be H level (for example, VDD). Then, to the timing 
of initialization, if potential of the 2nd gate signal line 703 is made into L level (for example, VSS), forward 
bias will start diode 7 1 3, a current will arise so that it may be shown in a low node (B), i.e., drawin g 7 , from 
a node with high potential, and the potential of the gate electrode of TFT 705 and 706 will descend. Soon, in 
TFT705, the electrical potential difference between the gate sources becomes lower than a threshold 
electrical potential difference, and it turns on, and further, in TFT706, the electrical potential difference 
between the gate sources becomes lower than a threshold electrical potential difference, and it turns on after 
that. Completing initialization here, the potential of the 2nd gate signal line 703 serves as H level again. At 
this time, a reverse bias starts diode 713 and a current does not flow in the period which is perfornung input 
of a video signal, and luminescence actuation. 

[0120] Henceforth, the current according to the inputted video signal as well as the gestalt 1 of operation 
flows and emits light to EL element 708. j r-j- j 

[0121] Drawing 7 (C) shows the example which established the capacity means 714 instead of diode 713. 
The 1st electrode of the capacity means 714 is connected to the gate electrode of TFT706, and the 2nd 
electrode is connected to the 2nd gate signal line 703. Also in this case, first, actuation is the same as that of 
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what was shown in drawing 7 (B), the 2nd gate signal line 703 is made into H level, and is the timing of 
initialization and makes L level potential of the 2nd gate signal line 703. Since TFT705 tums off at this 
time, the potential of ttie gate electrode of TFT 705 and 706 descends by capacity coupling by tiie capacity 
means 714. Soon, in TFT705, the electrical potential difference between the gate sources becomes lower 
than a threshold electrical potential difference, and it tums on, and further, in TFT706, the electrical 
potential difference between the gate sources becomes lower than a threshold electrical potential difference, 
and it tums on after that. 

[0122] Then, TFT704 tums on and the input of a video signal is performed. What is necessary is just to let it 
be H level, while the video signal is inputted although the 2nd gate signial line 703 serves as L level at this 
time. 

[0123] Henceforth, the current according to the inputted video signal as well as the gestalt 1 of operation 
flows and emits light to EL element 708. 

[0124] As for the indicating equipment which made [gestalt 8 of operation] TFT etc. on the substrate, and 
really formed the picture element part and the circumference circuit, addition of membrane formation, the 
component formation by the repeat of etching, and the impurity element for giving conductivity to a semi- 
conductor layer etc. has the complexity of a making process to small and the advantage of being lightweight. 
With the P channel mold TFT and the N channel mold TFT, since especially addition of an impurity element 
serves as another process, it has caxised the increment in a process further. 

[0125] Then, a part of addition process of an impurity element can be skipped by constituting a picture 
element part and a circumference circuit by single polar TFT. Process compaction is not only attained by 
this, but it can reduce the number of sheets of a photo mask. 

[0126] As an example constituted using single polar TFT, there is a configuration of an application for 
patent [ No. 348032 / 2001 to ] publication by this artificer. This is constituted only using the N channel 
mold TFT with high electric field effect mobility, and even if degradation of an EL element arises further, it 
is a lifting with the pile configuration about the brightness fall. 

[0127] In this operation gestalt, the brightness fall accompanied by the configuration which has both 
advantages, i.e., degradation of an EL element, is controlled by the configuration which combined this 
technique with this invention, and the configuration which can amend threshold dispersion of TFT is 

explained. j u i • 

[0128] The example of a configuration is shown in drawing 16 (A), the source signal hne 1601 and the 1- it 
has the 3rd gate signal line 1602-1604, TFT 1605-1609, the capacity means 1610 and 1611, EL element 
1612, the power-source line 1613 for reset, the cxirrent supply source line 1614, and the power-source lines 
1615'and 1616. What is necessary is just to prepare between the gate electrode of TFT1607, and the part 
which can obtain the constant potential of current supply source line 1614 grade, in establishing the 
retention volume means 1617. 

[0129] The gate electrode of TFT1605 is connected to the 1st gate signal line 1602, the 1st electrode is 
connected to the source signal line 1601, and the 2nd electrode is connected to the 1st electrode of the 
capacity means 1610. It connects mutually and the gate electrode and the 1st electrode of TFT1606 are 
connected to the 2nd electrode of the capacity means 1610. The 2nd electrode of TFT1606 is connected to 
the power-source line 1613 for reset. The gate electrode of TFT 1607 is connected to the gate electrode and 
the 1st electrode of TFT1606, the 1st electrode is connected to the current supply source line 1614, and the 
2nd electrode is connected to the 1st electrode (anode plate) of EL element 1612. The gate electrode of 
TFT1608 is connected to the 2nd gate signal line 1603, the 1st electrode is connected to the source signal 
line 1601, and the 2nd electrode is connected to the gate electrode of TFT 1606 and 1607. The gate 
electrode of TFT 1609 is connected to the 3rd gate signal line 1604, the 1st electrode is connected to the 
power-source line 1616, and the 2nd electrode is connected to the 1st electrode (anode plate) of EL element 
1612. The 2nd electrode (cathode) of EL element 1612 is connected to the power-source Une 1615. The 1st 
electrode of the capacity means 161 1 is connected to the 2nd electrode of TFT1605, and the 2nd electrode of 
the capacity means 1 61 1 is connected to the 1 st electrode (anode plate) of EL element 1612. 
[0130] Actuation is explained along with drawing 16 (B) and drawing 17 (A) - (E). the 1- the timing chart of 
the pulse inputted into the 3rd gate signal line 1602-1604 and the video signal inputted into the source signal 
line 1601 is shown in drawing 16 (B). A video signal is inputted to the timing shown by "V", and takes 
predetermined potential. 

[0131] Now, the potential of VReset and the current supply source line 1614 is [ the potential of VC and the 
power-source line 1616 of flie potential of VDD and the power-source line 1615 ] VSS, and the potential of 
the power-source line 1613 for reset is VSS<VC<VDD<VReset. First, potential of the source signal line 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/1 8/2006 



JP,2003-288049,A [DETAILED DESCRIPTION] 



Page 16 of 22 



1601 is set to VX (>VReset). And if the 2nd and 3rd gate signal line 1603 and 1604 serves as H level and 
both TFT(s) 1608 and 1609 turn on, as shown in drawing 17 (A), a current will arise, and the potential of the 
gate electrode of TFT 1606 and 1607 wUl rise. Soon, the electrical potential difference between the gate 
sources of TFT1606 exceeds a threshold, TFT1606 turns on, the electrical potential difference between the 
gate sources of TFT1607 exceeds a threshold further, and TFT1607 turns on. Initialization is completed in 

tiie above actuation. x , i- j- * i a 

roi 321 After completion of initialization, the 2nd gate signal line serves as L level immediately, and 
TFT1608 turns off. Then, the potential of the gate electrode of TFT 1606 and 1607 begins descent. And 
TFT1606 tums off in the place where the potential became equal to a threshold in (VReset+Vth, i.e., the 
electrical potential difference between the gate sources of TFT1606). Thereby, the potential difference anses 
between the two electrodes of the capacity means 1610, and this is held. 

[01331 On the other hand, at this time, since it is tumed on since the electrical potential difference between 
the gate sources of TFT1607 has exceeded the threshold, and TFT1609 is also tumed on, as shown m ttie 
path of the current supply source line 1614-TFT1607-TFT1609 - power-source line 1616 at drawing 1? (B), 
a current flows, but at this time, in EL element 1612, since it is VSS<VC, a current does not flow. 
Therefore, EL element 1612 does not emit light here. . , 

[01341 Then the input of a video signal is started. The video signal which had predetermined potential in the 
source signal line 1601 which was being fixed to potential VX is inputted, and the potential of the source 
signal line 1601 serves as (VX-VData). The electrical potential difference between the gate sources is 
siSaller than a threshold, and TFTl 606 has been tumed off. On the other hand, the electncal potential 
difference between the gate sources of TFT1607 serves as (VReset+Vth-VData-VDD), and the dram cunrent 
according to this electrical potential difference flows ( drawing 17 (C)). 

[01 351 After the input of a video signal is completed, the 1 st gate signal line 1 602 serves as L level, 
TFTl 605 tums off the 3rd gate signal line 1604 serves as L level after that, and TFT1609 tums off. 
Thereby the current which flows TFT1607 flows and emits light to EL element 1612 ( drawing 17 (D)). 
[01361 Here the potential VReset of the power-source line 1613 for reset, the potential VDD of the current 
supply source line 1614, the potential of the source signal line 1601, and the size relation of a video signal 
VData are explained using drawing 17 (E). , ^ . . . x-j 

[01371 The potential of the gate electrode of TFT 1606 and 1607 is considered. By initiahzation of drawmg 
17 (A) the potential of the gate electrode of TFT 1606 and 1607 tums into the potential shown m drawing 
17 (E) 'by ** i e., VX. then, the potential which the potential of the gate electrode of TFT 1606 and 1607 
descended to' the period which is saving the threshold, and was finally shown in drawing 1717 CE) by ♦* -- 
that is (VReset+IVthl), it becomes. Then, an input of a video signal changes only VData from the potential 
of ** further Here, when this change is forward, the potential of the gate electrode of TFT 1606 and 1607 
becomes higher than the potential of **. That is, since the electrical potential difference between the gate 
sources of TFTl 606 becomes higher than a threshold and is tumed on, it is contrary to the above-mentioned 
conditions. Therefore, change of a video signal needs to be negative, therefore, the potential which showed 
the potential of TFT 1606 and 1607 to drawing 17 (E) by ** by the input of a video signal -- that is, 
(VReset+IVthl-VData), it becomes. Moreover, in TFTl 607, since it tums off if the potential of the gate 
electrode becomes low rather than VDD+!Vth|, the range of the potential which a video sigial VData can 
take needs to be the range shown in drawing 17 (E) by 1700, i.e., 0 <=VData<=VReset-VDD, (preferably, it 
is 0<VData<=VReset-VDD so that TFT1606 may certainly turn off). However, when it is in the condition 
that gradation 0 1612, i.e., an EL element, does not emit light at all, you may make it give shghtiy larger 
potential than (VReset- VDD) as VData, as certainly tumed off in TFTl 607. ^^i^m 
[01381 Since the absolute value of the electrical potential difference between the gate sources of TFT1607 
becomes large so that VData is close to 0 at this time, the brightness of EL element 1612 is high. Since the 
absolute value of the electrical potential difference between the gate sources of TFT1607 becomes small so 
that VData is a large value, the brightness ofEL element 1612 is low. , v i, i 

[01391 Although the above explanation has gone taking the case of the case of the display by the analog 
gradation method, the display by digital gradation as shown in the gestalt 2 of operation can be performed 
similarly. Moreover, when using a time amount gradation method, it is also easy to combme the 
configuration which prepared TFT for elimination, and this operation gestalt. 
[0140] 

[Example] Below, the example of this invention is mdicated. , . , , . , 

[0141] In [example 1] this example, the configuration of the luminescence equipment which displays on a 
video signal by using an analog video signal is explained. The example of a configuration of lummescence 
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equipment is shown in drawing 18 (A). On the substrate 1 801 , two or more pixels have the picture element 
part 1 802 arranged in the shape of a matrix, and have the source signal-line drive circuit 1 803 and 1 st, and 
2nd gate signal line drive circuit 1804 and 1805 around the picture element part. In drawing 1818 (A), the 
1 st and 2nd gate signal line is controlled using 2 sets of gate signal line drive circuits, respectively. 
[0142] The signal inputted into the source signal-line drive circuit 1803, 1st, and 2nd gate signal line drive 
circuit 1804 and 1805 is suppUed from the exterior through a flexible printed circuit board (Flexible Print 

Circuif.FPC) 1806. . . . ^ . , . 

[0143] The example of a configuration of a source signal-line drive circuit is shown in drawing 18 (O). inis 
is a source signal-line drive circuit for displaying on a video signal by using an analog video signal, and has 
the shift register 181 1, the buffer 1812, and the sampling circuit 1813. Although not illustrated especially, a 
level shifter etc. may be added if needed. 

[0144] Actuation of a source signal-line drive circuit is explained. Since the more detailed configuration was 
shown in drawing 19 (A), it refers to there. 

[0145] As for a shift register 1901, two or more steps of clock signals (S-CLK), clock reversal signals Qb- 
CLKb), and start pulses (S-SP) are inputted coming [ flip-flop circuit (FF) 1902 grade ] to use. According to 
the timing ofthese signals, a sampling pulse is outputted one by one. , , x-r mno 

[0146] After the sampling pulse outputted from the shift register 1901 is amphfied through buffer 1903 
grade it is inputted into a sampling circuit. A sampling circuit 1904 samples a video signal m a certam train 
according to the timing into which two or more steps of sampling pulses are inputted commg [ a sampling 
switch (SW) 1905 ] to use. If a sampling pulse is inputted into a sampling switch, a sampling switch 1905 
will tum on and, specifically, the potential which a video signal has then will be outputted to each source 
signal line through a sampling switch. , j * -i j 

[0147] Then actuation of a gate signal Une drive circuit is explained. An example ot the detaiiea 
configuration about the 1st and 2nd gate signal line drive circuit 1804 and 1805 shown in ^rawing 18 (C) 
was shown in drawing 19 (B). The 1st gate signal line drive circuit has a shift register circuit 191 1 and a 
buffer 1912, and drives them according to a clock signal (G-CLKl), a clock reversal signal (G-CLKbl), and 
a start pulse (G-SPl). The same is said of the 2nd gate signal line drive circuit 2405, and a configuration's is 

good. - . , 

[0148] About actiiation of a shift register - a buffer, it is the same as that of the case of a source signal-line 
drive circuit The selection pulse amplified by the buffer chooses each gate signal line. Sequential selection 
of the 1st gate signal line Gil, G21, Gml is made by tiie 1st gate signal line drive circuit, and sequential 
selection of the 2nd gate signal line G12, G22, Gm2 is made by the 2nd gate signal line dnye circuit. 
Although not illustrated, it is the same as that of the 1st and 2nd gate signal line drive circuit also about the 
3rd gate signal line drive circuit, and sequential selection of the 3rd gate signal line G13, G23, Gm3 is 
made. In the selected line, a video signal is written in a pixel by the procedure explained with the operation 
gestalt, and light is emitted. 

[0149] In addition, as an example of a shift register, although the tiling which comes to use two or more 
steps of D-flip-flops was illustirated, you may be considering as the configuration which can choose a signal 
line by the decoder etc. here. i. - i. j - i 

[0150] In [example 2] tiiis example, the configuration of tiie luminescence equipment which displays on a 
video signal by using a digital video signal is explained. The example of a configuration of luminescence 
equipment is shown in drawing 20 (A). On the substi-ate 2001, two or more pixels have the pictiire element 
part 2002 arranged in tiie shape of a matrix, and have the source signal-line dnve circuit 2003 and 1st, and 
2nd gate signal line drive circuit 2004 and 2005 around tiie pictiire element part. In drawing 2020 (A), tiie 
1 st and 2nd gate signal line is controlled using 2 sets of gate signal line drive circuits, respectively. 
[0151] The signal inputted into tiie source signal-Une drive circuit 2003, 1st, and 4th gate signal line dnve 
circuit 2004 and 2005 is supplied from tiie exterior tiirough a flexible printed circuit board (Flexible Pnnt 

CircuitiFPC) 2006. ^ . , • on m^ -m,- 

[0152] The example of a configuration of a source signal-lme dnve circuit is shown in drawing 2U (B). Ihis 
is a source signal-line drive circuit for displaying on a video signal by using a digital video signal, and has a 
shift register 201 1, tiie 1st latch circuit 2012, tiie 2nd latch circuit 2013, and tiie D/A conversion circuit 
2014. Although not illustrated especially, a level shifter etc. may be added if needed. 

[0153] About tiie 1 st and 2nd gate signal line drive circuit 2004 and 2005, since you may be tiie same as tiiat 
of what was shown in tiie example 1 , illusti-ation and explanation are omitted here. 

[0154] Actiiation of a source signal-line drive circuit is explained. Since tiie more detailed configuration was 
shown in drawing 21 (A), it refers to there. 
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[0155] As for a shift register 2101, two or more steps of clock signals (S-CLK), clock reversal signals (S- 
CLKb), and start pulses (S-SP) are inputted coming [ flip-flop circuit (FF) 2110 grade ] to use. According to 
the timing of these signals, a sampling pulse is outputted one by one. 

[0156] The sampling pulse outputted fi-om the shift register 2101 is inputted into the 1st latch circuit 2102. 
The digital video signal is inputted into the 1st latch circuit 2102, and the digital video signal is held in each 
stage according to the timing into which a sampling pulse is inputted. Here, the triplet input is carried out 
and a digital video signal holds the video signal of each bit in each 1st latch circuit. By one sampling pulse, 
the 1 St three latch circuit operates in parallel here. 

[0157] In the 1st latch circuit 2102, if maintenance of a digital video signal is completed to the last stage, a 
latch pulse (Latch Pulse) will be inputted into the 2nd latch circuit 2103 during a horizontal blanking 
interval, and the digital video signals currently held at the 1st latch circuit 2102 will be transmitted to the 
2nd latch circuit 2103 all at once. Then, as for the digital video signal held at the 2nd latch circuit 2103, one 
line is inputted into coincidence to the D/A conversion circuit 2104. 

[0158] While the digital video signal held at the 2nd latch circuit 2103 is inputted into the D/A conversion 
circuit 2104, in a shift register 2101, a sampling pulse is outputted again. Henceforth, this actuation is 
repeated and the video signal for one frame is processed. 

[0159] In the D/A conversion circuit 2104, digital to analog of the digital video signal inputted is earned 
out, and it outputs to a source signal line as a video signal which has analog voltage. 
[0160] The aforementioned actuation is performed to coincidence over a whole page within 1 level period. 
Therefore, a video signal is outputted to all sovirce signal lines. 

[0161] In addition, a decoder etc. may be used instead of a shift register and you may be considering as the 
configuration which can choose a signal line as the example 1 was described. 

[0162] In the [example 3] example 2, although a digital video signal receives digital to analog and is wntten 
in a pixel by the D/A conversion circuit, the semiconductor device of this invention can also perform a 
gradation expression with a time amount gradation method. In this case, since a D/A conversion circuit is 
not needed, but a gradation expression is controlled by the merits and demerits of the luminescence time 
amount of an EL element to be shown in drawing 21 (B) and it is not necessary to carry out parallel 
processing of the video signal of each bit, the 1st and 2nd latch circuits are also good at 1 bit. At this time, 
each bit is inputted into a serial, and is held one by one at a latch circuit, and a digital video signal is wntten 
m a pixel. Of course, the parallel arrangement of flie latch circuit only for the need number of bits may be 

carried out. • • *t.- 

[0163] [Example 4] this example explains the example which produced lummescence equipment using this 

invention using drawing 15 . 

[0164] Drawing 15 is the plan of the luminescence equipment formed by closing the component substrate 
with which TFT was formed with a sealing material, and a sectional view [ in / in drawing 15 (B) / A-A' of 
drawing 15 (A) ] and drawing 15 (C) are the sectional views in B-B' of drawing 15 (A), 
[0165] The sealant 4009 is formed as the picture element part 4002 prepared on the substrate 4001, the 
source signal-line drive circuit 4003, and the 1st and 2nd gate signal line drive circuits 4004a and 4004b are 
surroxmded. Moreover, the sealing material 4008 is formed on a picture element part 4002, the source 
signal-line drive circuit 4003, and the 1st and 2nd gate signal line drive circuits 4004a and 4004b. Therefore, 
a picttire element part 4002, the source signal-line drive circuit 4003, and the 1st and 2nd gate signal Ime 
drive circuits 4004a and 4004b are sealed with the filler 4210 by the substrate 4001, the sealant 4009, and 
the sealing material 4008. • i v j • 

[0166] Moreover, the picture element part 4002 prepared on the substrate 4001, the source signal-lme dnve 
circuit 4003, and the 1st and 2nd gate signal line drive circuits 4004a and 4004b have two or more TFT(s). 
In drawing 15 (B), TFT4202 typically contained in TFT (however, the N channel mold TFT and the P 
channel mold TFT are illustrated here)4201 contained in the source signal-line drive circuit 4003 and the 
picttire element part 4002 which were formed on the substrate film 401 0 was illustrated. 
[0167] On TFT4201 and 4202, an interlayer insulation film (flattening film) 4301 is formed, and the pixel 
electrode (anode plate) 4203 electrically connected with the drain of TFT4202 is formed on it. As a pixel 
electrode 4203, the large transparence electric conduction film of a work fimction is used. As transparence 
elecfaic conduction film, the compound of indium oxide and the tin oxide, the compound of indium oxide 
and a zinc oxide, a zinc oxide, the tin oxide, or indium oxide can be used. Moreover, what added the gallium 
may be used for said transparence electric conduction film. 

[0168] And an insulator layer 4302 is formed on tiie pixel electrode 4203, and, as for the insulator layer 
4302, opening is fonned on the pixel electrode 4203. In this opening, the organic luminous layer 4204 is 
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formed on the pixel electrode 4203. The organic luminous layer 4204 can use a well-known organic 
luminescent material or an inorganic luminescent material. Moreover, whichever may be used although 
there are a low-molecular system (monomer system) ingredient and a macromolecule system (polymer 
system) ingredient in an organic luminescent material. 

[0169] The formation approach of the organic luminous layer 4204 should just use a well-known vacuum 
evaporationo technique or the applying method technique. Moreover, what is necessary is just to make 
structure of an organic luminous layer into a laminated structure or monolayer structure, combining freely a 
hole injection layer, an electron hole transportation layer, a luminous layer, an electronic transportation 
layer, or an electronic injection layer. 

[0170] On the organic Ivuninous layer 4204, the cathode 4205 which consists of electnc conduction film (the 
electric conduction film which uses alumin\am, copper, or silver as a principal component typically, or 
cascade screen of them and other electric conduction film) which has protection-from-light nature is formed. 
Moreover, as for the moisture which exists in the interface of cathode 4205 and the organic luminous layer 
4204, or oxygen, eliminating as much as possible is desirable. Therefore, the device of forming the organic 
luminous layer 4204 in nitrogen or a rare-gas ambient atmosphere, and forming cathode 4205, making 
neither oxygen nor moisture touched is required. At this example, the above membrane formation is enabled 
by using the membrane formation equipment of a multi chamber method (cluster tool method). And tiie 
electrical potential difference predetermined in cathode 4205 is given. 

[0171] The light emitting device 4303 which consists of the pixel electrode (anode plate) 4203, an organic 
luminous layer 4204, and cathode 4205 as mentioned above is formed. And the protective coat 4303 is 
formed on the insulator layer 4302 so that a light emitting device 4303 may be covered. The protective coat 
4303 is effective for preventing oxygen, moisture, etc. entering into a light emitting device 4303. 
[0172] 4005a is leading-about wiring connected to the power-source line, and is connected to the 1st 
electrode of TFT4202. Leading-about wiring 4005a passes along between a sealant 4009 and substrates 
4001, and is electrically connected to the wiring 4301 for FPC which FPC4006 has through the anisotropic 
conductive film 4300. 

[0173] As a sealing material 4008, glass material, metal material (typically stainless steel matenal), ceramic 
material, and plastics material (plastic film is also included) can be used. As plastics material, an FRP 
(Fiberglass-Reinforced-Plastics) plate, a PVF (polyvinyl fluoride) fihn, a Mylar film, polyester film, or an 
acrylic resin film can be used. Moreover, the sheet of the structure which sandwiched aliuninium foil with 
the PVF film or the Mylar film can also be used. 

[0174] However, covering material must be transparent when the direction of a light emission from a light 
emitting device goes to a covering material side. In that case, transparence matter like a glass plate, a plastic 
sheet, polyester film, or an acrylic film is used. 

[01 75] Moreover, the ultraviolet-rays hardening resin or heat-curing resin other than a gas with nitrogen, an 
argon, etc. inactive as a filler 4103 can be used, and PVC (polyvinyl chloride), an acrylic, polyimide, an 
epoxy resin, silicon resin, and PVB (polyvinyl BUCHIRARU) or EVA (ethylene vinyl acetate) can be used. 
In this example, nitrogen was used as a filler. 

[0176] Moreover, in order to expose the filler 4103 to the matter which can adsorb the hygroscopic matter 
(preferably barium oxide) or oxygen, the matter 4207 which establishes a crevice 4007 in the field by the 
side of a sealing material's 4008 substrate 4001, and can adsorb the hygroscopic matter or oxygen is 
arranged. And the matter 4207 which can adsorb the hygroscopic matter or oxygen by the crevice covering 
material 4208 is held in the crevice 4007 so that the matter 4207 which can adsorb the hygroscopic matter or 
oxygen may not scatter. In addition,.the crevice covering material 4208 is the shape of a fine mesh of an 
eye, and the matter 4207 with which air and moisture can adsoib through, the hygroscopic matter, or oxygen 
has composition which it does not let pass. Degradation of a light emitting device 4303 can be controlled by 
forming the matter 4207 which can adsorb the hygroscopic matter or oxygen. 

[0177] Conductive film 4203a is formed so that it may touch on leading-about wiring 4005a, at the same 
time Ae pixel electrode 4203 is formed, as shown in drawing 15 (C). 

[0178] Moreover, the anisotropic conductive film 4300 has conductive filler 4300a. By carrying out 
thermocompression bonding of a substrate 4001 and FPC4006, the wiring 4301 for FPC on conductive film 
4203a and FPC4006 on a substrate 4001 is electrically connected by conductive filler 4300a. 
[0179] The configuration shown in [example 5] drawing 22 by drawing 1 (A) shows the example which 
acttially produced the pixel. The part surrounded by the dotted-line frame 2200 is 1 pixel, and other drawing 
numbers are the same as that of what was given to drawing 1 (A). 

[0180] Here, using the ingredient which forms a gate electrode, and the ingredient of this layer, the source 



http://www4.ipdl,ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/18/2006 



JP,2003-288049,A [DETAILED DESCRIPTION] 



Fage 2U of 22 



signal line 1 01 , the power-source line 1 1 0 for reset, and the current supply source line 11 1 are formed, and 
the 1st and 2nd gate signal lines 102 and 103 are formed using a wiring material. 
[0181] The pixel electrode 120 is used as the transparent electrode here, and is connected with the drain 
electrode of TFT 106. The contact is taken when the transparence electric conduction film which forms the 
pixel electrode 120 through the pixel electrode 120 and the drain electrode of TFT106, and a wiring material 
suit a contact hole etc. in a direct pile. Of course, it is very good in a contact by approaches other than this. 
[0182] In addition, although the capacity means 108 and the retention volume means 1 13 are formed 
between a gate ingredient and a wiring material, they are not limited to especially this mold, since 
[ moreover, ] TFT 104-107 is easy - actually --**** - chaimel length L and channel width W are not 
necessarily in agreement - as — although not shown - the phase of a design - it is - the value of desired L 
and W - determining - every -- the sizes of TFT may differ. 

[0183] Since the luminescence equipment using a [example 6] light emitting device is a spontaneous light 
type, compared with a liquid crystal display, it is excellent in the visibility in a bright location, and its angle 
of visibility is large. Therefore, it can use for the display of various electronic equipment. 
[01 84] As electronic equipment using the limiinescence equipment of this invention, a video camera, a 
digital camera, A goggles mold display (head mount display), a navigation system, Sound systems (a car 
audio, audio component stereo, etc.), a note type personal computer, A game device, a Personal Digital 
Assistant (a mobile computer, a cellular phone, a handheld game machine, or digital book), The picture 
reproducer (equipment equipped with the display which specifically reproduces record media, such as 
Digital Versatile Disc (DVD), and can display the image) equipped with the record medium etc. is 
mentioned. Since importance is attached to the size of an angle of visibility, as for especially the Personal 
Digital Assistant with many opportunities to see a screen from across, it is desirable to use luminescence 
equipment. The example of these electronic equipment is shown in drawing 13 . 
[0185] Drawing 13 (A) is a light emitting device display, and contains a case 3001, susceptor 3002, a 
display 3003, the loudspeaker section 3004, and video input terminal 3005 grade. The luminescence 
equipment of this invention can be used for a display 3003. Since it is a spontaneous light type, 
luminescence equipment has an unnecessary back light, and it can be made into a display thinner than a 
liquid crystal display. In addition, as for a light emitting device display, all the displays for information 
displays the object for personal computers, the object for TV broadcast reception, for an advertising display, 
etc. are contained. 

[0186] Drawing 13 (B) is a digital still camera, and contains a body 3101, a display 3102, the television 
section 3103, the actuation key 3104, the external connection port 3105, and shutter 3106 grade. The 
luminescence equipment of this invention can be used for a display 3 1 02. 

[01 87] Drawing 13 (C) is a note type personal computer, and contains a body 3201 , a case 3202, a display 
3203, a keyboard 3204, the external connection port 3205, and pointing mouse 3206 grade. The 
luminescence equipment of this invention can be used for a display 3203. 

[0188] Drawing 13 (D) is a mobile computer and contains a body 3301, a display 3302, a switch 3303, the 
actuation key 3304, and infrared port 3305 grade. The luminescence equipment of this invention can be used 
for a display 3302, 

[0189] Drawing 13 (E) is the picture reproducer (specifically DVD regenerative apparatus) of the pocket 
mold equipped with the record medium, and contains a body 3401, a case 3402, a display A3403, a display 
B3404, the record-media (DVD etc.) reading section 3405, the actuation key 3406, and loudspeaker section 
3407 grade, although a display A3403 mainly displays image information and a display B3404 mainly 
displays text - the luminescence equipment of this invention — these displays A and B ~ it can use for 3403 
and 3404. In addition, a home video game machine machine etc. is contained in the picture reproducer 
equipped with the record medium. 

[0190] Drawing 13 (F) is a goggles mold display (head mount display), and contains a body 3501, a display 
3502, and the arm section 3503. The Iviminescence equipment of this invention can be used for a display 
3502. 

[0191] Drawing 13 (G) is a video camera and contains a body 3601, a display 3602, a case 3603, the 
extemal connection port 3604, the remote control receive section 3605, the television section 3606, a dc- 
battery 3607, the voice input section 3608, the actuation key 3609, and eye contacting part 3610 grade. The 
luminescence equipment of this invention can be used for a display 3602. 

[0192] Drawin g 13 (H) is a cellular phone and contains a body 3701, a case 3702, a display 3703, the voice 
input section 3704, the voice output section 3705, the actuation key 3706, the extemal connection port 3707, 
and antenna 3708 grade. The luminescence eqxupment of this invention can be used for a display 3703. In 
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addition, a display 3703 can stop the consumed electric cxirrent of a cellular phone by displaying a white 
alphabetic character on a black background. 

[0193] In addition, if the luminescence brightness of an organic luminescent material will become high m 
the future, it will also become possible to carry out expansion projection of the Ught containing the outputted 
image information with a lens etc., and to use for the projector of a front mold or a rear mold. 
[0194] Moreover, the above-mentioned electronic equipment displays more often the information distributed 
through electronic commimication lines, such as the Intemet and CATV (cable television), and its 
opportunity to display especially animation information has been increasing. Since the speed of response of 
an organic luminescent material is very high, Iximinescence equipment is desirable to a movie display. 
[0195] Moreover, in order that the part which is emitting light may consume power, as for luminescence 
equipment, it is desirable to display information that the amount of light-emitting part decreases as much as 
possible. Therefore, when using luminescence equipment for the display which is mainly concerned with 
text like a Personal Digital Assistant especially a cellular phone, or a sound system, it is desirable to drive so 
that text may be formed by part for a Ught-emitting part by making a nonluminescent part into a 
background. 

[0196] As mentioned above, the applicability of this invention is very wide, and using for the electromc 
equipment of all fields is possible. Moreover, the electronic equipment of this example may use the 
luminescence equipment of which configuration shown in examples 1-7. 

although the phenomenon in_which of the electrical potential difference between a sink and a source drain 
become equal to the threshold of a transistor about a current between source drains where between the gate 
drains of the transistor use for amendment be short-circuit and diode-ize as the approach of threshold 
amendment of the transistor in [example 7] this invention be use, not only the appUcation to a picture 
element part which be introduced by this invention but the application to a drive circuit be possible for this. 
[0197] As an example, the current source circuit in the drive circuit which outputs a current to a pixel etc. is 
mentioned. A current source circuit is a circuit which outputs a desired current from the inputted voltage 
signal. A voltage signal is inputted into the gate electrode of the current source transistor in a current source 
circuit, and the current according to the electrical potential difference between the gate sources is outputted 
throu^ a current source transistor. That is, the threshold amendment approach of this invention is used for 
threshold amendment of a current source transistor. 

[0198] The example of use of a current source circuit is shown in drawing 23 (A). A sampling pulse is 
outputted one by one from a shift register, this sampling pulse is inputted into each current source circuit 
9001, and this sampling pulse samples a video signal according to the timing inputted into the current source 
circuit 9001 . In this case, a sampling action is performed by point sequential. 

[0199] Easy timing of operation is shown in drawing 23 (B). A sampling pulse is outputted from a shift 
register and the period when the gate signal line of the i-th line is chosen is divided into the period which 
samples a video signal, and a fly-back-line period. In this fly-back-line period, a series of actuation which 
initializes threshold amendment actuation of this invention, i.e., the potential of each part, or acquires the 
threshold electrical potential difference of a transistor is performed. That is, threshold acquisition actuation 
can be performed for every 1 level period. 

[0200] Drawing 23 shows the configuration of the drive circuit which outputs the current of a configuration 
of differing to a pixel etc. to drawing 24 (A). As a different point from the case of drawing 23 R> 3, the 
current source circuit 9001 controlled by one step of sampling pulse is two, 9001 A and 9001B, and 
actuation of both sides is chosen by the current source control signal. 

[0201] It is made for a current source control signal to change for every 1 level period, as shown in drawing 
24 (B). Then, as for actuation of the current source circuits 9001 A and 9001B, one side performs the current 
output to a pixel etc., and another side performs the input of a video signal etc. This interchanges for every 
line and is performed. In this case, a sampling action is performed by line sequential. 
[0202] The configuration of the drive circuit of a configuration of differing further in drawing 25 (A) is 
shown. In drawing 23 and drawing 24 , although the format of a video signal does not ask a digital analog, it 
inputs a digital video signal with the configuration of drawing 25 (A). After being taken in by the 1st latch 
circuit according to the output of a sampling pulse and completing incorporation of the video signal for a 
party, the inputted digital video signal is transmitted to the 2nd latch circuit, and is inputted into each current 
source circuits 9001 A-9001C after that. Here, the .current values to which the current source circuits 9001 A- 
9001 C are outputted from each differ. For example, the ratio of a current value is 1 :2:4. That is, n current 
source circuits are arranged to juxtaposition, and it is the ratio of the current, value 1 :2:4 : .,. The current 
value outputted can be changed in linearity by being referred to as 2 (n-1), and adding the current outputted 
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from each current source circuit. 

[0203] It is the same as that of what was shown in drawing 23 almost, the data which threshold amendment 
actuation is performed and are continuously held in the current source circuit 9001 at the latch circuit within 
the fly-back-line period which does not perform a sampling action are transmitted, and timing of operation 
performs V-I conversion in the current source circuit 9001, and outputs a current to a pixel. A sampling 
action is performed by line sequential like the configuration shown in drawing 24 R> 4. 
[0204] The configuration of the drive circuit which outputs the current of a configuration of differing fiirther 
in drawing 26 (A) to a pixel etc. is shown. With this configuration, the digital video signal incorporated by 
the latch circuit is transmitted to a D/A conversion circuit by the input of a latch signal, and is changed into 
an analog video signal, this analog video signal is inputted into each curreht source circuit 9001, and a 
current is outputted. 

[0205] Moreover, the fiinction for gamma corrections may be given to such a D/A conversion circuit. 
[0206] As shown in drawing 26 (B), the output of the current to V-I conversion of the video signal of the 
previous line, a pixel, etc. is performed at the period when threshold amendment and latch data transfer are 
performed within a flV-back4ine period at, and the sampling action of a certain line is performed. A 
sampling action is performed by line sequential like the configuration shown in drawing 24 . 
[0207] When not only the configuration shown above but a current source circuit performs V-I conversion, 
application of the threshold amendment means of this invention is possible. Moreover, the configuration of 
arranging, changing and using two or more current source circuits as shown in drawing 24 for juxtaposition 
may be used combining the configuration of drawing 25 , drawing 26 , etc. 

[Effect of the Invention] According to this invention, threshold dispersion of TFT can be amended nomially, 
without being influenced of dispersion, such as capacity value of a capacity means, furthermore, drawing 10 
R> - when a configuration as shown in 0 and 1 1 performs threshold amendment, in case it displays by the 
approach which this invention was based on the easier principle of operation to having had much actuation 
performed within 1 level period, the high-speed operation of a circuit of became possible since timing of 
operation is also easy, especially combined a digital gradation method and a time-amount gradation metiiod, 
a video signal with the more high number of bits uses, and the display of a quality image is attained. 
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1 0 6(DV^i,-^m-bmm^ tKiiib-o\^^ri,. tf t i 

1 0 9 ic^-rsc 




PL 



(2) 

1 

CK#3Si] mmm^i't. ^m^mt. T.^vi-vf 
msmfmi-f^ih i toia^a^®®^ i ® 

luie^ 1 <^)isiii4^?®^ 1 (^mm.. ^mm-m) 

tCIBIIMft^?©^ 1 cD«@lc{i. % 1 ©«?limv. 
SufBX^'-y^y^^^?©m2<D«Sk:tt. m2©mig« 

tuffi^«#SOS2®«@lCa, V3W±(V3+Vd,U ) 

HulBSSS14^?com2cD«i<i;0. (V, + |V.h l)^ 

cm*«4] si^tt^^i:, mm^mL. x-r^^y^*' 

lulHSSSft^?(73^ 1 (is m 1 V 1 3 

¥©<om 1 ©Wife j;t>\ HulBx^' «y i-ym^<Dm 1 
tufB7;^7^y^m?flDm2©«Stc{i. ^2©^Jgm 

Mia§«¥S®^2(D«Sfc{i. V3W±(V3 + Vd«. ) 
OT> '*fctt(V3 - Vd,u )i-XhV3 WT©«ffi«:#^S 

l3IBII?!SEftl?l?®m 2 ©«S J: 0 s ( Vi - 1 V«. I), 

{i. HuiBSM¥@®^ 1 (r>wmm. msM 2 ©SM 

Hufe^2(DSgittt*?«0^2cD«®c{i. V2W±Vj' 
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2 

Bufe§«?S®m2©Wi:tt. V3JLXi:(V3+VD3u ) 

2 0lM14^?<7)LtI/^ffl«ffi*W,h 2T$Sfc*s 
h5S^ 1 CDggilffill?®^ 2 (Dnmii D , (V. - 1 Vtb 
lIX (V2+V«.2). (Vi-IVtt 1 |±V..u ) <D 

MfB^ 1 ©SMft^?©^ 1 ©W^fctt. m 1 

miw. 2 ©sji^tt*?©^ 2 ©m^iic V2 ix± ' 

BufB^a#@©^2©«@fc}4s V3J!JU:(V3+V«. ) 

2©gMft^?©ttl/^'(i«ffi*^V.t 2T'fe5i:€. 
MI2mi®Si?i!l^?©^2©«@i:D. (V.+V 
IX (Vj'-Vth2)s (Vi+Vu. l±V».u )© 

Cm*S 7 ] 3 L < 4 Kfc'V^T. 

-\'^;^M■^fe5^:t^ Vi>V2Tfe5iii:^lili:-rs 

mm. 



3 

fjffim 3 CD h ^ yi^X^©^ 1 HulH«it#^ 

ut.mm^\cwkz^%2<jyvm.. 1512183^?© 

yi^7.iit. ^m^mt. ^f-ct-'Pt. mm^t^ 
mmm 1 © h^ys^x^©'/- Iuih^ 1 ©y 

fi^m©^ 1 ©®g i:«^fi5Jcg?i^^n, 

MfBS*#g©m 2 ©«^i^*^ Hui3B 2 © h V ys^x^ 
©'f-h«ffifcj;t;mi©«<Si:^ 1312^3© hvVS^ 

tmm 3 © h 7 yjx^om 1 ©«sii> tui2«iiim 

g 1 ©«^ji«^6^icg^)^*n. 
MiB^^^':^-- K©m 1 (Dnmit. msm 2 © h ^y^^x 
^©y-h«»<fct>'mi©a@i:. Bufe^3©h7y 
yx^©'5''-hmsii«MWicg^i^5n. ^2©S8i 
■ li. mm2(DY~hm^utmmiicw^-t£nx\,^^ 

2] ?t^©ia^^wr5*»^^ss-e^'5 

MfB^^©a^{i^ti€n> 

v^xm^iSi:. mi^J;:rsm2(0Y~vm^Wit. u 
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4 

Sufami©h^yi^X^©y-b«Si{i. t8Emi®'5^ 
-hM^i:«mKllcgM^ti. mi©«^a^ Mi2V 
-X#^i:««6^lcMis^n> S2©««iti^ BulBII 

1 ©g:s^@©m 1 ©«ffi^:«^w^cg3^^n^ 
mmw. 1 ©§a^©©m 2 ©«@tt> tufB^ 2 © h ^ y 

>?X^^©y-MI@3oj;t;lll©«®^^^ Huiam3©K 
Miam2©b^Vi^X^©m2©«@{4, tuffiV-fe-vh 
Buiem 3 © h ^ y v'X^r©^ 1 ©Higtt, tuf2«iSei^& 

m 1 ©«fiii;«^e?ifcg^3K2tu 

mmm 2 ©^s¥@©m 1 ©«® ^i^ tmf^ 2 © h ^ y 

i^x^©y->«^fe<ktfmi©«;S^;^ 1512^3© h 

9yi^x^©y- h«@i;«^WKMi^sn^. m 2 ©« 
MS2^©iBii{4^n^n, 

'jx^t. mife.kt;®2®§«#sfc, mm^b^ 
HutBmi©h^yi^x:$t©'y'-h«fii{4. 1312^1 ©y 

1 ©^«^@©m 1 ©«<ii:«M6^fcS^*n, 
HuE^ 1 ©^«#©©m 2 ©«@a> 1512^ 2 © h 5 y 

e;x;$^©y-^«ffi^3J;tf^l©«@^:^ Buffim3©h 
^yix*x^©y- h«SJi«^wtg?s^*n. 
mmmziDh^yi^7.^(Dm2<Dfmii. m^v-b^v 

mmm 3 © h V y >^x ©m 1 (Dnmiis wmnm^ 

iiiam4©h^yi'X^©y-h««ifis ii^m2©y 

-xm^feL<{±. Huiami©h'7ys/*x^©m2© 
mtmmicm-^n. f^2<Dmmii. 1512^2© h 
7yi^xa^®y-^®ffi^3J:t;ml©«@^;^ MiBms 
© h9yi^x^©y- h»ii:m^wtc^M«n> 
Husm 2 ©s«#s©m 1 ©«Stt^ luiB^ 1 © h -7 y 
s^x^f©s2©«si:ti^WK:g!^«n> m2<omm 

li> B5iBm3©K^ys^X^©m2©«Sfc«^6gfi:S 
50 HulBm5©hvyv'X^©'^-h«@tt> 1512^3©^ 



5 

1 4 ] m^m 1 0 nmrn^m 1 3 ov^-rti*^ i 

-hM^i:«^Wtcg^*n> mfB« 20 

imMm 1 6 ] 1 0 7i;SM*« 1 3 ® t^fn*^ i 

3(Dh^y'j7s^i<Dm2(Dmmt. mm^^i'of^i so 
(D«<ii:<ostsiJ6ti. mmmi:mh^yi^7.^<Dy 

[w^si 8] mmmkj't. mm.^mt. x^-y^y 
mEmmm=?<of^ 1 ©sstca. m 1 (Drnmnmi 40 

Mf2X-ry^y^^«?*»jitT. fjlESffiii^?®^ 
2©m8i<0«fif%V2 ii-rs^ 1 iOXr-y^i:. 
MfH^lcDXr<y:^*^5. Hufax-Y-y^y^^^^^^f^ 
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6 

vu, tciixm**. wmmm^^<^f^2(Dmm<Dmm 

(Vi+V«,) tir^^2(D7,TyZ^t^^t^Cil^ 

immi 9] mmm^t. ^m^mt. x^-y^v 
miwmM^o^f^ 1 ©«igitc{4. ^ 1 (Dnm.n&.wi 

*^#^lP.n. H8IB!IMftM??'0^2<OfiS{i, ME^M 

#©<D^ 1 cD«^fe^a\ Hufax-r^y^v^?©^! 

HulBX^' -y 2 <D«@t l±> ^ 2 (DnWM 

Huia§«#S<D^2<D«:SJi:{4. V3tXi:(V3 + VDau ) 

2(Dwm(Dmik^yz tt^f^ 1 o^xy^yzft. 
(Vi+V«.) i:•r5^2©XT>y:^^:^ 

Hui3^s#@®^ 2 <omm<ommw^ mmti£ 

MfB^M143l?<^^2cD«^®«fit*(V.+V.h ± 

im^mz 0] ^giitt^^i:, x^-y^y 

mfLf^n. memim^m2(ommit. f^mm 
^m<Df^ 1 (Dmrn^^xj. mex-i' -y ^yy^?©^ 1 

Miax-r >y i'yifm^o^m 2 omm^c {i^ ® 2 

HuiBx-r>y^yy*i^«:»aLT. Bmmmnm=?(Dm 
2(ofm(oniiL^Wift:&mi<oxfy'ft. 

MfB^lflDXr-yyjb^^. MfBX-T •y^yi^?^^^^ 
iiiiL, MfBgj!it14^i'<OffiWatO«E%^ Ltt/^ffl 
Vtt IciRm^-a:. HuiBMSiEtt*?®^2®«SiO«fiL% 
(V.-lVd. I) i:-rs^2®Xr«y:/'i:*^-rS2:i: 

CM*«2 1] mm^^t. mm^mt. 7.^yi-y 

HulBX^'>y^y^^^?©m2©«ffil<:tt. ^2®MJgm 



(5) 

7 

&rf. *fc{i( V3-VD.U )£U:V3j^T®mfit%wr« 

(Vi-lVth I) tt^Stf^zoyXT'yyt. 

HuiesMttii?<7)^ 2 ©m«s®mffi*(v. - 1 Vtt I 
im^m 2 2 ] 1 9 l < aw^a z i tc^i/^ 

CM*« 2 3 ] ^ 1 (Dmm.m^t. m z <ommm^ 21 

mmm 1 <os2^Ei4^?®^ 1 onmicii. m 1 ®s5g« 

fii V 1 5> n> Ml 1 (7)S2^i4ig?cD^ 2 (Dwm 

tulB^ 2CD§«¥g®^ 2 cD«®cr)«f&* V2 i: L. M 3 
2) ^^•rs^l^DXx•y^^:^ 

iJism 1 ®xx <y y*^e)s Miam 2 (omm^mm 2 ® 
^(Dmz<Dnm<DniM.^ (Vi-ivu ii) tt^f^z 

mmw, 1 ©SMtt^^o^ 1 (Dmm\cit. % 1 

BufBM2(DSM14«?®^2cD«@lc:{i. Mzmi\i 
tufB^«^SfiDm2©«iti:(i. V3fiU:(V3+VD.u ) 

'^zmmx-h-^xi. 
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8 

2C!)SMtt^?iOLtl/^'fi«ff*Wtb 2TfeSi:t^ 

S^l®SJ?ii1^?0^2®«Si«)«fii^ (Va+Vth 
2) i:-rs^lfiDXf-y:^i:. 
ijS^i«XT'y:^*^^s tufB^2«^«¥@(D^2(0 

P^®«E^^ Ltt/^fflVth iCJR^^-y:^ m^^*^ 
?<!D^2®«@<Dmffi!& (V.-IVd. 1|) t"rS^2 

BufB^«#S®^26D«il®m^V.D.t. ^tj^^t* 
•B:. tSIB® 1 ®SM1£^?<0^ 2 ®«Si<Dmffi* ( Vi - 

lv«,ii±VDat. )fc'r5^3®xx'y:/i;**"rs2: 
m^m 2 51^1 (ommm^t. % 2 ©mmisii? 

Vi en. Buia^ 1 ©sijiift^?®^ 2 ©m® 

tulBm2iDSJi^tt^?©^2©«@lc{i. V^miVa' 

2coSMi4^^<^>L#v^'(i«E*W.* 2T'feSi:^. 
Huie^ 2 (D^«¥©®S 2 ' t M 

IB^ 1 (DM?ttt^?<Dm 2 ©^©mffi* ( V3 • - 1 V 
«. 2 1) t-rs^lOXx>y^i:> 

Miami ©XT ^yy*^ P., mE.^z(D^m^m<DmziD 

H©«E*. l/iri/MiVti. HCiR^?-&. fJSSSSEttlR 

?^Om2®«^©«fiL^ (Vi+Vu. 1) i;'r^m20 

XT >y :/fc:&*-r 5 c i: %!jtiti:-r S^«i*SS©|gl6 

BufB^ 1 co^ijiiis^?©^ 1 (DmMKit. % 1 
ffiv.*^^^ien, MEmi©sjjsi4^i'®B2®««i 

HufSm2©gM14^?©S2<D««SKtt. VaJLXJlVa' 

H3SS«¥@<7)m2©®ilc{i, V3j;Lh(V3+V,.,u ) 

m2(om^*^A;^jsn. 

2cDMMft^?OLti.^'(a«ffAW«. 2-rS5i:t. 

Huiam 2 (Dmm^m(Dm 2 ©fflscD«ffi% V2 • i: tu 

iH^ 1 ©SMIS^?®^ 2 CD®®0«ffi* (V3 • - 1 V 

th 2 1) tt^^KOX^y^t. 

MiBmi®xx-y:^*^e.. mmzmm^mmzo) 



(6) 



c^*« 2 7 ] 2 4 1, L < itm^m 2 e ic^si^ 
mi y^yVT.mff- Ywmt. tm^ 1 (rmmm. 

[^*]S2 8] 1 87!lMm*«2 2 cDl/^-f 1 « 
[^*3S2 9] ^««2 37!rSfl*«2 7<Dl/^-fn*^ 1 

iJfH^9yi^7.^*^N^•\'^;^^■p36s^:t^ Vi<V2 

H5iBh^yi^*X^*^P^-^*;VMT-SSi:ts Vi>V2 

[||*«3 0] mm. 1 7bSSd?a 1 7 fi:fB«®4^«^ic 30 
m ^fc}iffi#«l 871/S«#«2 9li:iB«®¥^»f* 

Co 0 0 1] 

[0 0 0 2] 

Cfie*<De^$ri] 3fi¥x xl/^hP;l/5^'y-t:yx(Elect 
ro Liminescence: EL)lg?l|*$&i6i:trc^§)telSl? 

(L C D)^{C*5l,^T>i^;S:/Vy ^'^'T h^iK^Mt t*i/^ 

[0 0 0 3] c<iT% EL^?i:{i. a^^iin^Siii: so 
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[0 0 0 4] E L*?{i. -^^C»«S(ll^a^S)Pi}C 

;«St-5#3gA^fe5o *^0^®!Sl7te^Hli:ffli.^'SEL^ 
[0 00 5] dC-ea, EL^^^K^SV^T. 

[0 0 0 6] 081C. -wii'smimw.z.mmm^ 
fi.^. >mmmmm}L\^x. el^^ 

0 U y-hm^8 0 2. X-r-y^yyfflTFT8 0 
3> »fflTFT80 4. g*#g8 0 5. E L^?8 
0 6. «!fE#|i|S&IS8 0 7. «m8 0 8«'%LTI/^«„ 

[0 0 0 7] ^^(j^mmmc^^^xwrn^o Z.Z. 

X\ TFTii^-h. V^X. FU"l'>'*#-r§3i^? 

^l®m ffi:&^^2©«^i;«fB-rSo TFTfDO 
N, 0 F F tcOt/^T> ^ffi?0«fit(M^tfT F T®y 

• v-xmns.^mmt^m^m)K'D\,^xmmi)^ 

[0 0 0 8] *rc. TF.TA^ONLTV^S^ltt, TFT 

•y-xH«ffi*^^-®tt</>'(i*e^s y-x 

• ]iu-fyfSKmmi)'^mn^^^^^^\ tfta^of 

FtTV^Sta. TFTOy-h • y-Xffl«E*^^(D 

tifiii^TdiD. y-x- }^u-(ymic^timnx 

V^^&l/^^^H^&l^do fc/£U T F T®y- h • y-XS 
«ffi*^ttv>18^TlHloTV^5^{i:fe. y-x- KU- 

'<ymicitt^irMcv~'!7mmwti^ii'^. t f t®^^ 

^i: LTiilWI^^tcO F F LTV>Sfe(Di: LTg^^o 
[0 0 0 9] X-r«)/^yyfflTFT8 03®'f-h«SS 

{i> y-hm^8o 2 icg?M2n> ^i^meitt. y 
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F T 8 0 4 0y-MISli:jiM^nTV^^o fgifi^T F 

T 8 0 4 1 (^mmit. mm^J^m o ? icmm-^ 

^ 2 E L 8 0 6 ®^ 1 

^nrv^So E Lm?8 0 6^D^2<^)«s^^^ 

0 8icgi!$nTv^;5o m^mim o ? i:«ii^8 o 

fflT F T 8 0 4(Dy- h • V-X^WJE^^^-rSfc* 
IC. lglfflTFT8 0 4(D'y-h«Silx «gfttJ^ll8 

0 7m(o-'^n&.t(om\c^m^m o 5%attT*>s 

CO 0 1 0] y-hM^8 0 2»<:/^;VX*^X:tr?nT 

X-f-yg^y^fflTFTSOSA^ON-rSJ:. V-X^# 

S8 0 1 icKti-^nrtxi^^m^mit. mMi: f 
T 8 0 405^'- hnm^txti-^n^o Kti-^nrcmm. 
m^onmvt^r. msMT f t s o 4©y-h • v 

-Xf«ffi*^^Ls IHIimT F T 8 0 4cDy-X • H 

A^^-rSo ilcD«i^aELIg?8 0 6 fc^^n, E 
LII?8 0 6*^5Bt"r5o 

coo 1 n ^igB^H'>U3y(:K'J5^U3y 

y (Tt;V7 7 xi/ y 3 j^t a - s i nfc 

T F T D < . 0 nmm.t>''±^^'^ 

rob. mmmKm^^h^yi^7.ifiiLx^mLx 

C0 0 12]Sffix P-S iTJgfig^nfcTFTfi. ^ 
CO 0 1 3] 08£^LrcB^fc:j3t/ST, T F T®L^ 

t/^-ii. m^ammmT f t 8 o 4cDLtv^'(i*^B^o t 

^ICfe, L^l^ffilf^OttCiSCTTFTOHU^y* 
M€*HJe.o< rc^6^ E LIS? 8 0 6®ff«fcM*^^-f 

coo 1 4] a3fi> C®j:-53S:TFT®Ltt/^#tf?)0 

rto[)-^Ji:LTt*, 01 0lcS^"rJ;-5*«fi!c*We)n 
5 (#fF:i:mi» o 

C0015] 

ciffFiiiiSic 1 ] m^'j^mm^9 9-4 8 40 3^^^yy 

h (P2 5> F i g3. F i g4) 

COO 1 6] 01 o\cmLrzmmi. v-xm^i o 

0 K ^l-mSfiD-J^-hft^l 0 0 2-1 0 0 4. 
TFTIO 05-1008. ^M¥©1 0 0 QCCz). 

1 0 1 o(Ci), EL^?i 0 1 K nu^Bi 0 1 

2. «i^l 0 1 

COO 1 7] TFT 1 0 0 5<Dy-hWi. ^KO^ 
- MS^ 1 0 0 2 {C^gJiiSn. m 1 <D«@{i:^ V-X 

10 0 1 Kmm^tis % 2 ©«ia> 1 
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0 0 1 ©wsicg^M^nrv^Sc 1 0 o 

9©^2(0«114> Sa^Sl 0 1 0£0^1®S@fCg^ 

si^n. ^s#©i 0 1 o©m2<D«sa, ^m^iH 

1 0 1 2tg!MSnTt/^5o TFTl 0 06<Dy-h« 
1 0 0 9 2 cD«Sfe j;D'§«¥@ 1 

0 1 Q(Dm\<DWm^W^-^t\. ^l<D«@tt. «ittft 
mi 0 1 2lCgfS^*n. ^2®«Sa, T F T 1 0 0 

7 1 <D«sfc ckt; T F T 1 0 0 8 1 o^nm^^ 
M^nrt/^So T F T 1 0 0 7 hSMa. ^ 2 ® 
10 y- 1 0 0 3 m 2 

^gl 0 0 9flDm2©m«ilC^M^nTV^So T F T 1 
0 0 8(?)'y'-bMi. m3®y-h<i#i®l 0 0 41C 
m.'^n. m 2 <D»lli, E L^? 1 0 1 1 <D® 1 ®« 
®<:gB^^tlTV^5o E LIS? 1 0 1 1®^2©«® 

\i. mm 10 13 icgs^:^ 1 0 1 2 a 

coo 1 8] 01 O(A)(B)feJ;t;01 1(A)-(F)^ 
«t^T. i&f^fCOt/^TBJW-rSo 01 0(B)li. v-x 

m^moQi. ^i-m3©y-hm^i 002- 
20 1 0 0 4icA*?n^Mj^^fe*tf/^/i/x®^-i'5y 

i^%^tT:teDs 01 Uc^-r^ftmc-a-^^lirT. I~V 
IIIOKHtCiJ-iJLTV^So $rc. 01 OlCTPLfcB^ 
©-MTfi. 4 0<DTFT^ffll/^T#fig^n. 

{iv->'rn'6>pf^-^^;vM-ea55o JC'cjT. 

L \^)\/-b^Xti^tlXO N H W/l/*^X**nT 0 

F F-rStifO^i-rSo Sfc. V-X^#^100HCA 

30 coo 1 9] ^-fs ^1^3itf^3<Dy-hfi^^l 0 

0 2. 1 0 0 45!)^Ll"^;Vi:ft»3. TFT 1 00 5. 1 
OOSA^ON-rSCKSDo lKt>T^2©'^->^^ 

1 0 03JbU W^VilftD. TFT 1 00 7A^ON-r 

5o ^z.x\ 01 i(A)ic^-rj:3ic. §«^mioo 
9. 1 0 1 QK.mmm'S.K}. ^»^si o i o®ffi« 
m^(r>wm> oso^s¥Si 0 1 otc^^nrv^ 

TFT 1 OOeOLtl^ffllVti, \^±M'3fc 
l:C?)X\ T FT 1 0 0 65b^ON-r5(EF^II)o 
CO 0 2 0] Wf^^X. m3<D^-Vm^l 0 0 Afi^U 
40 W;Vfc5S:oT. TFT 1 008*^0 FF-r?.o 

t. S«¥S1 0 0 9. 1 0 1 OlcB'^-oXij^fcmMi^ 

nrs^u ^«#@i 0 1 ofc«#«nTt/^5«E 

tt. -"f-Jb^TlVu. Ucl|L<S:So CKDfct. 011(B) 

K%mri^^\c. mmmi 012. v-xm^i 
00 lowffifii/^-rtifeVra TS50T% s«¥si 0 

j&So cfcoT. -^Tb^TT F T 1 0 0 ei'^O F FfSo 
C0 0 2 1]Hu]i©j:3t^^^»#Sl 0 0 9. 1 0 1 

50 2®'5''-hM^l 0 0 3A^HW;^^*D^ TFT 1 
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0 0 7*^OFF"r5(ESlV)o CKDiftmCckD. 01 1 

[0 0 2 2] i:cDilt,^«¥Sl 0 1 0(Ci)tcfi^ 
Of =:Cf XfVthl 
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*i-r5o mmc. g»^ai oo9(C3)}C'Rif^nT 

So 

[002 3] 
GSl] 

0) 



[0024] 



m ^ DS2] 



[0 0 2 5] m^^-C. 01 1 (D)K^-rJ;-5t, 

^(omm^u (cc-eii, tft i ooba^p^^* 

to. TFT 1 006©'!r'-b«S<D«{5%VpilL. ★ 



(2) 



★ cKDy-H^cfettsa^^Qt-rsii^^fi^si oo 
9. 1 0 1 0 t^^tbfcmummi^*). s(3)(4) 

[0 0 2 6] 
BS3] 



■(3) 



[00 2 7] 



Q-Q2=C2 X ^p- Vcata; 



•sV BS4] 



[00 28] ^(i)~(4)j;0s TFTiooetoy- 

[00 29] 
[IS5] 



Ct+Cs" Ci+Ce 

[0 0 3 0] ioTs T FT 1 0 0 6©'y'-h 

[003 1] 
^6] 



30 



[0 0 3 2] S(6):&aiJ:{i. Vth ©SA^#*nSo 

j&b-s, y-xM^nii 0 0 i^*)}j]tti?>mm 

ICti, ^©BiSlCfe^tS T F T 1 0 0 6® LtVMiiaffi 40 

ii^±m^tnxmm^mi god, i oi oe^ot^ 

[0 0 3 3] efe#^M^oX^i*^^71-si:. ^ 1 (Df- 

Vm^mi 0 0 2*^HU^;Vil«:^TT FT 1 0 0 5*^ 

0 F F-r;5(KP^i)o torn, v-xm^m oom 

(E))o 

[0 0 3 4] ^V^T. ^3CDy-Vm^lO0 4*^L 
W;l/tJ5:D. TFT 1 008*^ONt, EL^?10 50 



■(4) 



I UC01 i(F)\cmt^^Kmmi3'^Mn^^tK^^ 
xiim^i 0 1 iTb^^T^-rso c(Dt^iLm=?i o 

I I \cmn^MmMit. t f t i o o e (ov- h • y- 

XKSffiCiS-3/'ct><D"PaB!3x T F T 1 0 0 6*??iEnS 
K W 1 K lis S( 7 )i^«nSo 
[0 0 3 5] 



0S7] 

/0S=-^(V!3S-V^/ 



[0 0 3 6] ^(7)J;!3. TFT 1 006OFWy« 
5, JCoTs B^C'fcfcTFT 1 00 6«)btl/^'(i*Hf 

^■oi^rctLri>. ^!ti^n<DmM<oE l^?i o 1 1 

lCie^ofc«ifll*^iEt< E im^l 0 1 l«:MnSo 
[003 7] 

Cis C2©^it^s#t-5o -r^&fc-^s ^s#Si 0 0 

9. 1 0 1 0O^Mffi*^lf6ot/^fc^s HWy«M 

[0 0 3 8] =tcx:^mmxHi. wM(Dmm!^. 

fCioTs TFTOObtt/^Weot^ffilE-rSCli:® 
[003 9] 
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1 i^i^^-cmmt^o Ml 4(A)(B)OJ;5^leIi^^ 
#^5o X^>y^y^^? 1 4 0 3, 1 4 1 3{i, ^tl 

[0 0 4 0] tfc, ^?®ffiSS©m@fc«fiiM*#^:fe 

[0 0 4 1101 4(A)(B)t^-rj;3li:. 7.-(-^^y 
^^^?1 4 0 3, 1 4 1 3x 4 0 2, 1 4 1 

2. wmM^\ 4 0 1, 14 11 ^^n^ng^tfc 

^^m^^o mw.nm^i 4 0 1 np^^r^mT f 

T^^V^fcfecDT'fef), SMft^^l 4 1 UiN^-\r* 

[0 0 4 2] CCX. |llK®^n^n®iS?=S:, a, 
)S, y, (Sil-r^o «?a~ylC{i, ^n^txfe^-^ 20 
«{iL*^4^enTl/^5i:'rSc 01 4(A)®^, 4S? 

Tl/^5«{4av»s»et (^Vss +|Vth PI : V.h PtJ 1 4 
0 KDLti/^-fiDJlL, 014(B)©^-&, /S 

lC-^^P,nTV^§«{itiiVx, fiss^yic-^xenTv^^ 
mfflfiVte.. (^Vi-IVu. Nl : V.h Nttl 4 1 lO 

[0 0 4 3] 4-, 014 (C)1<::J3I/>T iX^-^tl^MfS 

x\ y^-fyf-yym^i 4 0 3, 1 4 1 3*^»a"rso 

■rSi:, 01 4(A)Jc:feV>T, mWmi'X^^l F J 30 

14 0 1 £0-5^- h»i33<fct>* H u^ymm<DmmMT 

t, Vss i:J5:§o 01 4(B)lcfc(/^Tii, SSiEft 

jg? 7**5 T F T 1 4 1 1 ©y- hmsfeit; f iz-i' v 

«ffi!D«f4*^±^L, V, iiaS. T F T 1 4 0 1 , 1 
4 1 KOt/^-fniCfcl^Tfe, y-X- HWVP4«EA^ 

[0 0 4 4] Si^V^T, 0 1 4 (OJC^SV^TiiT'^^nS 
TOT% X-f^y^y^^? 1 4 0 3, 1 4 1 3mmM 
C<Oi:t, TFT 1 4 0 1, 14 1 Hitt\C 
0NLTV>5<0"een^n«)V-X- FWyraKWjK 40 
*^^C, 01 4(A)lCfctt5TFT 1 4 0 KD^-h* 
^S*3<j;t>*FWy«@©«{4{i±^b, 014(B)tcfe 

Its T F T 1 4 1 1 ©y- h«@fe<fct>* H ymm(o 

«ffi{iTI^-rSo Lfc*^^T, T F T 1 4 0 1 , 14 1 

1 coy-X • K W VP^«ffi, D T F T 1 4 0 1 , 
1 4 1 l<D^-h ' y-XP^«E*^'h^<&^Tl/^<o 
[0 0 4 5] -^A^T, TFT 1 40 1, 14 1 lO^- 

h-y-xK«E{i, •?-n?n®TFT©Ltoii«E - 

tDte^ffl}C^L<^5<, i:mc<fct), TFT 140 1, 
1 4 1 UiOF F-rSo CLCfct®, TFT 1 40 1, 5C 
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1 4 1 i<D¥u-fynm<DmiiLt. i^'^atnm&.m 
a, nm^mi 4 0 2, 1 4 1 2K^-ox^ti=€nim 

[0 0 4 6] j:t3T, 01 4(C)lc;tel/>Tiii-e7r;$n 

sffiHT, 01 4(A)^c^3o^T^i, fiS?5<k?), v 

Res,. -IVtt ?\mti-^n. 01 4(B)lC^V^T{i, 

[0 0 4 7] 01 4(A)(B)V^-fn©%^t, TFTl 
401, 1 4 1 ICLtV^-fi^S^KOtHt-Cil^^ffi* 

Xtsm^t. SS#® 1 4 0 2, 1 4 1 2fC<}:S^« 

mmtt^o S^?5t{J, $P>A^i;46TFT(DLtV^ 

[0 0 4 8] mf^Ma^-iRiu < Lrcm(Dm^t lt, 0 

1 4(D)(E)li:^'rJ;3lC, X'T'y^yy^^l 4 03 
iCft^T, H 14 10, feL<{±#«#ei 4 

2 0*S», S^?iScr)«{4*<E<(ilJ17?{iVss )'r5<I 
i:{Cj;f3, TFT 1 40 l<D'^-h«®fccJ;tfh*U"ry 

5 (ommi. ( Vss + 1 Vth D I : y th D tt:Sf-r H 1 
4 1 0®Ltl/>ffi) ST'KTbdSc 01 4(D)®^ 
-JgTFT 1 40 10'y-F«@:fe<fct>'FWy« 

[0 0 4 9] 3S:33, T F T 1 4 0 niP^t^;l'ST F 
T*lV^Tl/^S*V N^^:^.;l/MTFT-et>a</\ 

iS?y WCTFT 1 4 0 lcoFWy««ifeJ:t>* 
hWSA^g^M^nSo m^liC, T F T 1 4 1 IttN 
^-t':?^;l/ST F T*Sl^TV^5*<, Pf-V^;l/MT F T 
•efeSl/V <l©ig^, lig^yMftTFT 1 4 1 IWFU' 

-^ymm^Ji^xi^-hnmis^^n^o 

[0 0 5 0] *fc, T F T 1 4 0 1 , 1 4 1 1 tt, 

(D^-ft- Figl^T F T%rai/^TfeSV\ 

[0 0 5 1] ccm mMm\cm^TTT<oL^ 

[0 0 5 2] *%qg<o^fiK^iJ^T{i:E-ro 
[0 0 5 3] *^0J®¥#f*^«{±, giSft^^i:, § 
X'l'y^y^lS^fc^tb, MESiJKIt^? 

lexi'-y^yy^?®^ 1 <D«Si:««Wlcg^^nT 
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[0 0 5 4] i^^m(D^mw^mit. % i aywrn^i- 
(Dmm'm=?'(r>m i (onmit. mi2^«^s«^ i ®« 

[0 0 5 5] *^0J<D*»i*SS}4. S 
©^l®««stl4, ^l®«^i«ffiV.*^#^e.t^^ BU 

«®Cti. V3iX±(V3+V»,u )WT. */c{i(V3-V 

T$>^tt. nmmm&m=?(D^2(onm^*). (v.+ 
iv.h I). Va, (Vi+iva, i+v.* t. )®i/^'rn*^©« 

[0 0 5 6] mm^^t. m- 

fB^M14^?(0^2®ll@{i^ BufB^S#@©® 1 ®« 

^2cD«?i«{4VaA^4^P.n. HufB^«?©«om2© 
W^fcti. V3£U:(V3 + V«.u )£iTs Sft{i(V3-V 

■e^^Sit. HuffiS?^El4lg?©^2®«SJ:D, (Vi- 

iv,h I). Va. (Vi-iVth i±VDa )©t/^-rn*^<os so 
[0 0 5 7] imm(D^m^mmt. m i <osmi4^? 

©S^'ft^?©^ 1 <7)«®c{i, mi®«^i«ffiV.A^ 
4^ ?)n> tulH^ 1 ©SiJitft^?©^ 2 Huia 
^m^m)W, 1 ® »^*3 J; tf , HulE^ 2 (DlliJftl*^?® 
m 1 flD«@i:«^Wl<:Sm«n^ HufB^ 2 

V,h K HulB^2di?ft14^^ottv^1i«ffi*w.. 2 
T'SStt, Hui2^1©gMtt^?©^2©«SJ:»), 

(Vi-lV,h lIX (V2+Vth2). (Vi-lVthll 

[0 0 5 8] -^^^(D^m^mii.. ^ 1 ©sffiis^? - 
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MfB^l©SM14^?'^>^2®«@li. MfB 

^ 1 <Dn.mtm%mmm-^tu tsffi® 2 ©sssft^? 

(r>% 2 tD«<iii: tt. V 3 iJU: V 2 ' «T©«ffi<^«]£lg4@ 

^mt^w. 1 (Dffi-^3b^A:f3«n. tuiB^a?©©^ 2 © 

lt@lc{i. Vjt:U:(V3+VD.u )JitT. */-c:li(V3-V 

*u )jeu:V3«T®«ffi%*"r«^2<D^^*^x*2n 

•li«ffA^V.h U Buf2^2cOgt^14ll^®t^V>'(i«ffi 
ftWth 2T'*Si:t> t5IB^l«DSM'i4^?®^2©« 
ffi<tD. (V.+Vu. IX (Vi'-Vti. 2) , (Vi+V 

th 1 iVoata 

[0 0 5 9] *^H^o¥iiiif:gBtt^ mmm^'?' 

ST'fe5i:t> V.>V2T*fe5iia;*!|tliti;LtV^So 
[0 0 6 0] *^BJo4^»^*S«^i^ HUfBH 1 <D^M14 

loo 6 1] imm<D^n{mmii. m&^mmm 

[0 0 6 2] ^igt^jB^^^-r 
vYwmw^}^. mmm^L. miv&^'^<^\-yy 

ma. fjfB^2©h^yi^x^j©y-h«8i43j;t;mi 
(Dmmt. m3m3(DV^yi^7.if(D^~hmmtmn. 
rnKtm^n. msm2(Dv^yi^7.^(om2(Dmm 
^v^y hmwmtn%mcw^^n. mm 
3(Dhyy'J7.^(Dm I (Dwrnit. trnvMrn^utn 
n.mcmm-^n. m 2 (Dnmit. mmmm^(Dm 1 <o 
mMtnmmcim-^ris HCi3^4®h9ye^x^©^ 
-Miffia^ mim2(DV-hm^miinmsicmmt 

i(D\-'7y'jy^^(Df^2<Dwmtmnmicm.^n. ^ 
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[0 0 6 3] :^nm<D^mw-mmii. m^mmmt 
©^i©»gitt, 1512^2 ©h^yi^x^wy-m® 

*5j;t>*miO«Sii. MfB^3©h^yi^X^(D')'-h 2 
[0 0 6 4] *%0^(D^«{*SB{i:, :13g((DBm^*t 

-7Mm.}L. ^ifcj:t?m2©y-bM^jafc, y-fe 

Sufey-x##i^ii«^6^tg^M$n. ^ 2 cd«si*. 

MIB^ 1 OSM^g®^ 1 

BuEm 1 (o^m^mtom 2 ©«8ia> me^ 2 ® h -7 y 

i^X^coy-h«@J3<i:0*Sl€)«@i:^ 1313^3 

^yi/7.^(D&'- hnrntm^mcmm-^n. tmrn 2 

(Dh7yi^X^©m2<D«ltt> Mf2U-t-y 

ji«^W{cgi^^n, BuiB^3©h7yi^x^'©^i© 
Huia^ 2 <Dmm^WL<DW, 1 <d^{*s mis^ 2 co b -7 y ■ 

i^x^®y-h«il*3cl;D*^i««Si;. Huia^3®h 

=7y^P7.^<D^~Ym,}imMmKm.tn. ^2®« 
t5iam2fiDy-h<i^i:«mw{i:gM«nTi/^ 

[0 0 6 5] ifmm^mwmmit. 'm.<Dwm:mt 

-xm^h. ^IT^MB 3 hM^ISi:. U-t^-v 
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IB^ 1 1 ©»Si:«^sgicjgm^n^ H§ 

IBS 1 2 <r>wm. HUES 2 £0 h ^ y 

X^f®y-h«®33J:t>*Sl<D«^fc> MIBS3<Dh7 

yV7.^(ov-v^hmMMmm^n. mimz<D 

V^yV7.^(Dm2(r>wmi. tUfBU-fe'v hmi^i: 
n^e^tg^^n. luiBM 3 ® h y i^x^^s 1 ®« 

^A(OV=yyV7.^<DV-YWmt. ijffiS2©y- 

hM^jim^WJcg^Msn. ^ 1 (ommi. mibv- 

X^^feL<{i. tufB^10b7y'y*X^»®S2®S 

®i«^wtcsi^^ns ^2<om@{i> *ifiam2«oh:7 
yi;x*(^)y-^«!ffifcj:t^Sl««1i^:^ t5fB^3© 
^^yi;x^©y-^«^il«^6^^^:^tM*n^ msm 

2 <D^M#m©S 1 BulBS 1 <D h ^ y S^X 

©m2^D«@^:«ftw^cMl^^n^ ^2<D«^^i^ KrSB 
s 3 ® h ^ y v^*x 2 ©«i i: mMm\^wi.-^n. 

HulBS5^D^^yi^X^©-^r'-^«S{i^ BUfa^3 0'>-* 

3©h7yi?x^©S2©«ffifc«EWi<:gsK?nx s 

2 ©»Sa> HufBliB^?©^ 2 ©tt<i©«fiLli:^LV> 

CO 0 6 6] *^B^©¥«{*:Sfi{iv Huie^^^gB 
i:*#U MiB?g*fflb7yi^X^f©'^''-haffi{i^ bu 

mm^mf- Ymm^tm,mnm^-^n. m 1 ©m« 

{i> BufB«M#l$&lli:«^Wti:M3^*n. ^2©«S 
ti. Mfaig3©h7y>^X^©y*-h«@i:«^fi^ti:S 

CO 0 6 7] *5IM©*»ftSB«. MfB*#i*S« 

t^^u t^JlBmiffl^7yv'x^©y-^«s^i^ bS 
mmmf- hm^tmnmcmm-^n. m 1 ©ss 

a. MIBS 1 © h5y$^*x^©^2©«@i:m^agic^ 

CO 0 6 8] *^ra©¥9<*^{i> SUSB^f^Sfi 

t b> HulBJiim b y ^ tulBBM^^&ll 
tm96$^3(Dhyyiy7.^(Dmi(ommt<om. t>t< 
H3iBS3©hvys^X^©S2©«ifc> hOIB^ 

^?©mi©»®j;©stc^tte>n> tuia^^srah^y 

i^X^i©y-h«i^{i. MfBM*ffly^h^^i:«^ 

Co 0 6 9] *^B^©^W#g«{is t5ffi^2©h7y 
i^X^ri:. BGIBS3©h9y>?X^fi:(*> ^-«lttT'fe 
50 ^Ct^miitLXi^^^o 
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[0 0 7 0] :^^m(D^mw^m(Dmiis'mi. wi^ 
wmM^<Dm 1 ®«siictt, m i ©minmvi 

:&V2i:-rSl|l©Xr>y7°ii, Hufai|l©Xx>y:;^*^ 10 
2 (DW^iOmfit* (Vi+Vth) tf^ 

CO 0 7 1] *%B^<!D*^?^4:SB®igi&:^^^^i^ 

mmm^(Dm 1 owiicti, ^ 1 (DnMrnm^ 

^p>n> Buf2S^^ttm^om2(D«^i^ HufB^fi¥@ 
(Dm 1 ©««i^3J;tf> HuEx-f y=^yvm^<Dm 1 

^i:«mWlcSS!$n^ t!jiax-l'>y^y^^?«m2cD 20 

m2(D«ji«{4V2A^4^?>n. MIB^a^ 
|gcD^2©«igt<:{i. V3t>Lh(V3+VD.u )^MT^ 

®l|2fiD«il®^te%V2ilf 5^1®X-ry:/fcx M 

(Vi+Vtk ) ^;'r5^2flDX7^'y7'i:. SCfl2^«^m 30 

^?<0|g2©«'l®«{it*(V. +V.b ±Vi)at, )J;f5 
g 3 OXx -y r ^W-rs ii bTV^So 
[0 0 7 2] *^ig(D^»^i:gH(0|gi!i:^a{4> SSiitt 

1 <Dwmz\,t^ m 1 <om?gmv. 

^P.n> MiailSS14^^®^2®««i(is HuffiSS#@ 

mtnmicmm^ru t5iax'i'«y^^y^?®^2<o 

^V2i:-rsSl®Xr>yyii. 1 ©Xr-y^''*^ 
5, HufBXH'-y^v^^?>&^^ili:U MEMMIS^ 

?«jiS«iSiDmE^s Lti^iiVrt icim.t^^ Mia 

SMttll?0^2 0«®cD«&* (Vi-lVtb 1) tt 
5^ 2 oxt^ -y ^i; **-r S il i: t Tt,>5o 

[0 0 7 3] *%K®^^l^*glI<Olgi?D&Sttv SSStt - 

mmm^i'o^m i ©wstca, m i (Dnmnmi 5( 
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^P>n. MfSSS^14^?®m2©«@{i. MI3^«#g 

(D^ 1 (omm^i^xs. Buiex^ >y ^yym^<om i 
«si:maqicii^sn. Buiex-i' >y ^ym^om 2 © 

S©^2<0»&c(i. V3tU:(V3+V»,t, )JLXT^ Sfc 

mE7.-c y^ym^^mmhr. m^m.nm^ 

mm 1 ®Xx>y tuffiX^ -y^yi^H^^P^a 

iciR^^-Br. mmmmm^<Dm2(Dmm<Dnm 

(V.-IVtt I) fc'r5^2<DXx7yJ:> h5I2SM# 
S®^2©«ilO«{it^Vi>,u fc^^^^k^•^i:^ BuE^S^ 
1S^?(!!)^2©«BiO«{£*(V.-lV.h ItVtet. )i: 

[0 0 7 4] :^mR(D^mwmm(Dmi:^mt. mib^ 

[0 0 7 5] :^^m<D^mi^mm(Dmiiomit. m 1 © 
mmm^t. m2<Dmmm^t. mm^mtm 
u mmm 1 ©s^tft^?©^ 1 ©«^ii:a. ^ 1 ©« 
V. A^^x. p.n, tmm 1 ©s^sisn?®^ 2 ® 

©S)Kffi^?©^2©«®(c{i. V2JliU:V2'JL:(T©« 

iiLmt?>m 1 ©M^^b^x^^n. Huis^ 1 ©iii!Si4^ 

?©L^l/^fli«ff*Wu> U HuSS2©SJfttt^?©L 

IfV^iBttffijbWti, 2T'fe5^t^ H5fB^2©^fi^@© 
m 2 ©«@©«fii^ V2 Ji tSiam 1 ©SM14^?© 
^2©«^©«fi[^ (V2+Vtt 2)frs^i©xx 
•y:/'t, Hf}E^i©xx-y:''A^?)x Hui2^2©§«¥@ 
©^2©ISS©«ffi%V2' i: L. MIB^ l ©SMtt*? 
©S«@P^©«ffi^^ ttt/^fiiVth UciR^^'iir. tulH 

mm^^(Dm2(omm<omm cvi-iva 1 1) t 

1 5^ 2 ©Xr <y yi:^*-r ^ ISJ: 
[0 0 7 6] *^B^©*^i^^se©lgi&:^Stt> ^ 1 © 

U iS3Sl©lljttt3!li'©mi©«®ti:{4> ^l©« 
Mm-V, P.n. MfB^ 1 ©SS^14^?©^ 2 © 

iijfa^«?@©^ 1 ©«@fe*t;. tmm 2 © 
sssi4^?©^ 1 (ommtnfmKW^sti. we^z 

©SiS14^T©^ 2 ©m^lc Va at V2 * ^^iT©« 
1 ©M^*^A±i^n^ HufB^«¥S©^2 

©«@ic{±. v3Ji(±(V3+v».t. )&rf. trciuvi- 

tl. lulB^l©SSiiftm7©LtV^'li«E*Wt>, K Iff 

mm2<Dmi^^<DLt\^>mnzm<^ 2x&?>t 

I t , tuE^ 2 ©§«^@©^ 2 ©««i©«m* t 
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+Vth 2) tt^^i(DX7-yft. mmmi(D^Ty 
■/Tb^ p. , Suias 2 <D^«^©®^ 2 V2 • 

«f4^ (V.-|Vth i|) i:'r§^2<DXx-yyi:. M 

tmrn 1 <Dmm^^(om z <omm<onfSL^(y^ - 1 v 
[0 0 7 7] if^mo^^MW^no^miismt. % i ® 

tuiam 1 1 ^ 1 <7)« 

V. 3!)^4^ P)n. BulB^ 1 £DSM14^?«^ 2 <D 

0SiJlltt^?0^2<D«Stc{i. V2W±V2't^T(D« 

1 (D^^)!)^A;^^n^ HufB^ 1 (DWmM 
^ODLtV^-liWffTbW* K tuffi^2CDS^Sift«T®L 
ti/^M«E*^V,h 2TfeSi:t. luffi^2co^«^S© -20 
^ 2 co««i©«ti* Va ' HUlB^ 1 <D^W^^<^ 

®2(Dmi©mffi* (Vz'-iVti. 2 1) fc-rs^iox 

2 (D«i|icD«fiL% V2 J: L. HulB^ 1 (D^W&M 
l3!iM14*?©^2C!)«@<D«tllt* (Vi+Vth 1) 
[0 0 7 8] *^B^fiD^«f4:^S^0|gi^l;&a^i^ ^ 1 ® 
L. msm 1 <0S^14^?®^ 1 ^ 1 30 

{i^Wf 5^ 1 coM^*^X;b$ns «uffi^«?Som2 
V3J-Xh(V3+VD,« )£(T> *fc{i(V3- 

fa^2©Mgiti£il?cotirv^'(i«ffiAW.h zx^isb^t 

-iVth 2 1) i:-r5^1©Xr^y^ii> tufB^KOT.x 
i5IBm2®^fi^S(0^2©«^®«{i^V 

<D«{4* (Vi+Vti, 1) i:•rsll2 0X■r<y:^^:^ tu 

m^m^m^om 2 cDwicomfit* VD.t. 
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[0 0 7 9] :^^m(o^mw^m(om]ijmi. tuie* 
7s^(D^-h mmii. tmf^ 1 2 <om 

[0 0 8 0] ^mM<D^^w^n(Dm}i^mi. tuiae 

Vi<V2T'fe!3. BufBh^>">*X^*^P^^^ 
;^ST'feS^:t^ Vi>V2T?fe5<li:«:'ititilbTV> 

[0 0 8 1] *^?B0^^l#:^<O|gl&:^Stt> tUm^ 
[0 0 8 2] 

[^w<o^ii©jgji] [^®mjii]0i(A){c, 

lai 0 K m2(D')--hli^l 0 2. 1 03. 

TFT104~107. §«¥®108. EL^?10 
9. U-fe>yhffl«^^l 1 0. «!fEmiSl 1 K 

iigi 1 zmt^o mm%^%m^fz}i>(D 

«if^fi#@l 1 3*^ttTt>ai/\ 
[0 0 8 3] TF T 1 0 4<0y-h«ffi{i. "^KO^- 

1 0 2 feg^M^n. m 1 v-T.m^ 
mo\ \mm.zti. w, 2 (Dmmn. nm^m ios(o 

% 1 fiDWgslCg^StlTl/^So T F T 1 0 5 ©y- Mt 

Hi:^ 1 0D®Si;am^Kg?M«nT§M#@: 1 0 8® 

^ 2 CDWlfCgjM^n. T F T 1 0 5 £D^ 2 <D«M(i. 
'J-t>y hffl«?g«|l 1 OtSliSnTV^So TFT 1 0 
6 ©y- h«^{i> 1 0 8 ®^ 2 T F 

T 1 0 5 h»S. fe<fct>*^ 1 

T F T 1 0 6 1 <^wm%. nw^^u 1 1 1 

sn. ^ 2 ®«®a. E L^? 1 0 9 ©11 1 ®««iicg^ 
i^^nrv^So EL^^i 0 9®^2®mffi». 

1 1 2\c^m^xi.mmm \ 1 tfisv^ic«fitM 

^^LTV^So TFT 1 0 7©y-h«^tt. ll2<Dy 

- 1 0 3 icgi^^n. % 1 ©«^{*y-x^# 

ISlO nt^StU m2©«iti. TFT10 6<?)y 

-h«ic^s^sn-cv^5o -s^tSM^gi 1 s^ia^t. 

T F T 1 0 6®y- 
1 1 ia|®S«fii^#6tlS«»ffiil®ffllcSttn{f^ 

[0 0 8 4] 01(B){i> ^2<Dy-hM^llli: 

t;02(A)~(D)*fl9l/^T. IMtJCOl/^TiiB^'rSo ft 
fe. il<lT{*TFT 1 0 4. 1 0 7{4N^-¥^;bSTF 
T. TFT105> 1 0 6}iP^■\'^;^MTFT^ffll^ 
I xmWuX\4^^ii\ TFT 10 4, lOTfceiLTtt* 
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[0 0 8 5] v-iLyhMnmmi io®«fit*^ 
...t <v» ^i-rso tt. v-xM^m 0 i(D«ffi 
1 0 3*^H^'^;vi:^oTT FT 1 0 y^^ON-rSo -r 

TFT 1 0 5. 1 0 6©y-hmS®«fit*WT 

LT(.-^<c -^Jb^T. T F T 1 0 6<DY- h • V-XPI« 
E5b^Lt(/^ffi<fcDfe<g<J5:oTONU i^l^TTFT 1 10 
0 5 ©y- h • y-xs«ffi*^t tV^ffiJ; t) fe^g< ft ^ 
TONf5(02(A))o 2:<Di:t> 02 (A) tiol/^T 
TFT 1 0 4{iOFFLTV^5A% C^^^T'ON 

[0 0 8 6] TFT 1 0 5*^0 N-rSl:. 'J-feyhffi* 

WMl 1 0~TFT 1 0 5~TFT 1 0 T-V-XM"^ 

1 0 1 t«gi!7^X)b^:i-f 5o *oT. T F T 1 0 5 
0 N Lfc^. t <^\CW, 2 (D^'- 1 0 3 % L P'"^ 

;l/i:LT, TFT 1 0 7*OFF-rSo RI^K:, ^1® 
^y-h'd^lll 0 2%HW;Vi:U TFT 1 0 4*0 20 
NtSo -rSJ:. @2(B)li:^-r<}:^ft«^«f©^»i*^* 
•fS, TFT 1 0 5*^0NLTl/^S<D-e, TFT 10 
5. 1 0 6Oy-h«®©«{ii*^±SbTV^<o 
T% T F T 1 0 5©^- b • K Wyf^^g^M^nri^ 
:5fci6s T F T 1 0 5(D^~ h ■ V-XP^«ffi. "Tftts 
^T F T 1 0 50V-X • HWyH®EE*^LtV»1iK 
^L<3B:ofctil5T\ TF T 1 0 5*^0F F-rSo C 
<Di:t. TFT10 5> 1 0 60'!/'-h«@<^«^t±. 

(Vte« -|v«. i)-efe5o ^fi¥@i osta 

SfSi;. ii|SS««ff)!)KVta« -I Vth l-Vss 30 

[0 0 8 7] m^^^x. y-x{i€sai 0 icfct). eJi^M 
^)!)^x*«n5(02(c))o y-:^€^i o i<D«fit 

)!)\ VssA>p)VD,t, fat^ftrSo ddT*. ^fi^si 

0 8tC<fe;SS«^-&ti:j;»3. TFT10 5. 10 60^ 
-f«@(D«fefeVteu /-at^ft-r^o <ltDi:ts TF 
T 1 0 5*^ONLT{ift5)ftO\ C<Dt^<DV>^ ®1i 
tD^fflcMLTti^M-rSo T F T 1 0 6®y- 

xmavoD ovte .t )T'SO> y-h • y-xpw 

£E{4. (V«»« -IVth l+Vct. -V»)i:4D, CO 40 

y- h • y-xp^mfftciscfc h* w ymm\ e 
?i 0 9fi:#ta^n> ^'rs(02(D))o 

[0 0 88] CCT. U-try hMSHIilil l 0O«{iiV 
> 1 1 l®«ffiV.., y-Xm^l 

[0 0 8 9] S-r. H^«ffi<D;^/hBl^fctT{4. Vss 

<Vte« <v« -eass, 

[0 0 9 0] ^^IC. TFT10 5> 10 6Oy-h«® 
®mtOt/^T#^5o 02(A)®1S!]miCj;^T> T 50 
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FT 10 5. io6(D^-hmm(onmm2a)\c^ 

X^sLtcM^. -ra^^-^Vss i:S:5<, ^i/^T> ht\<^m 

(Dm^^n^xi>^^mfS\cii^ tftios, loe® 

T F T 1 0 5. 1 0 6©y- h«Si«D«{it{4s ®<0 
«S<l;t)t>ig<ftSo -r^tJ-S. TFT10 5<Dy-h 
• y-XP^«BEttL#l/^'M<J:Dfeffi<ftorONLTt 

TFT 1 0 5. 1 0 6<^i1Hutts 02(E)lc:(3>T*^pL/c 

«fit, fftti-^CVi^s.t -iVu. 1 + Vi.u )i:ft5o S 
fc. T F T 1 0 ee^ov^Ttt. -f-^y- 

V»» -IVth |iDfe^<55:5J:OF F-r5©T\ 
^y^u (DtD#5«fiiOSSffllis 02(E)£2OOT' 

L<tt> TFT 1 0 5*^W*lcOFF-r5J;d. 0<V 
tot. <V» -V^t )T'$5*J®*^S.5o fcfcL. 

0. r^t>^ELm^io9if±<miLr£^^^m<ot 

tii, T F T 1 0 6A^0 F Ft^nHL. tl3:t)%iW>> 
[0 0 9 1] !l(Dtt. Vw. *^Ok:i£l,''{$if. TFT 

1 0 6©y-h • y-xp|«E<^)i!i6^^i{i±t < 

feSiiH. T F T 1 0 60y- h • y-XPJ«ff£Djfi*f 

< aswe, E LIS? 1 0 9<on&iii&^\ 
[0 0 9 2] &i±(DWsY?^ 1 BffitCfcfcoTtT^ ii 

#{4S»¥©1 0 8©5^}i:<feoTft?n5<DT% MkE« 
J;^«:SMi[<Dlfeo^*^E im^l 0 9 tcMtl5«?5^t 

[0 0 9 3] mmmm2mmri-ti^fm:^^t 

ttSftS:^^^tT. TFTOLtV>ffi^*^0NttJilli: 
^i?Uc<l/^'Sii*^t.^T. E L^?l 0 9*i?Sl 0 
0 %. 0 Yo(D 2 •0(Dim<D^Xmmt^T'y^)l^:f3 

tm^-^^'^x^m^it^nmLxi^^^, 

[0 0 9 4] mSm^lo^tii. E L^? 1 0 9*^5Bt 

5;^ST*^5o nmrjimm^'or^'Xitmmxm^^ 

i>\ <i<3Dj:dfti!aD?j£®»&, EL^?l0 9{i^ 
[0 0 9 5]4', TFT 1 0 6{iP^-V*;l/ST*feS«D 
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T\ V«,t. if' L V^)V(D J; t ^ E L 1 0 9 

^K). V..U A^LW;v®hir. ■?-fiD®m±02(E)lC 

0 9 li:^< cD«M^#J&fcB*T, A>OT F T 1 0 5 

NLSi/^«{ii:'rn{fSo\ ■r&t»-^(v««.t -IV 

Da t a*^H^'^;^C)i:t^i^ TFT 1 0 6*^5S*tO 

[0 0 9 6] [||il(DJ^l3]03(A)K^ W,2>(^^WB 
mUhX. TFTcOg^^-aSS^StOiiLfcfJ^^is 
•To MfeHl (A)tc^Lftmi:railT**S*% TFT 
3 0 7 «Dm 1 ©«®3b\ V-XM^T'ti:* < . T F T 
3 0 4cD^2iD«»Cg^M^nrv->SjS*^Sft5o 

[0 0 9 7] 03(B)~(E)lC?SoT. l6{ttOl."'Ti4 
BJfS, U-fe^yhfflWaii^S 1 0©«ffi*Wi^. X « 
}tei^lS3 1 l©«{iAWDD T'&»3. Vteet <Vm i: 20 

^f. y-x^#i^3 0 i<D«{iAWss «v 

2. 3 0 3*^HW;I/i:*-pTTFT3 0 4> 3 0 7*^ 
ONf^o fSil. TFT3 05^ 3 06®y-h«S 
(0«{i)t)^KTbTi/Ko -^A^T, TFT3 0 5<Dy-h 

t/^T T F T 3 0 6 <D^~ Y • y-X^«ffi*^LtO^{ij; 
0 < o T 0 N t (0 3 ( B ))o 
[0 0 9 8] TFT3 0 5*^ONtfcCJ:tCj:oT, U 
•fey hffi«li3®3 1 0~TFT3 0 5~TFT3 0 7~ 30 
T F T 3 0 4 ~ V-Xfi^^ 3 0 1 KnW^:^ff^^t 
j;oTTFT3 0 5x 3 0 OA^l/^-rnfeONtfc 

•r<*ti:S2©'^-h<i^3 0 3«L^'^;Vi:L_ 

T> TFT3 0 7*OFF'rSo t^ts 03(C)l<:7r: 
•rj:9=S:tt^^«^»lA'=4-r5. TFT 3 0 5*^0 NLT 
t/^5(DT?, TFT3 0 5> 2, 0 Q<0¥—VW&<DW^ii^ 
±MLX\i^<. CC-e, TFT3 0 5O'!r-h . HW 
y^{ij$M^nTI/^5fci?>. T F T 3 0 5 <Dy- h • V 
-XS«E, ■r^t>'5T F T 3 0 5(Dy-X • KWy 
Pa«ff*^LtV^^iV«, f<:^L<!a:ofci:c5-e. TFT 40 
3 0 5*^0FF-rSo CCDJlt, TFT3 0 5. 3 06 

§«#g3 0 8ica@-rsfc. m2(Dnm<Dn^ff' 

[0 0 9 9] ^t/^T. V~m^m 0 1 J: life^fi 

^A^A^tj^n^cas (D))o y-xfi#$i3 o 

0 8tCj;5gS^-&lCj:t)> TFT3 0 5, 3 0 6®^ - 
T 3 0 57!)^ONtTii*P)^l/\ TFT306<D 50 
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y-xsmvDD ovr^i )T*fet)> y*-h • y-x 

(Vtesrt -|Vth|+Vo.u -VDD)i:*D^ 
Li??3 0 9lu#tiJ&^n, ^1-5(03 (E)). 

[0 10 0] [*«50JI^S4]iiiiT% 

{i09(A)li:^'rcfed*fe®*^-Mi:^ti«<> X-T^y^ 
yi^mTFT9 0 4. |gSifflTFT9 0 5^c^I^^^ mi: 

fflTFT9 0 6^ffiV^5c:i:JC<j;-p-C. ^^^©^^ 

^aa*^ < sijsi-r s <i t *^ wtii: * o ti^s » 
[0 10 1] "fi^^mmis^tmm^io^t^^^ 

mm. 09(c)ics^-rj;9ii:> rYvMmtTL^m 

K©g$^. 2""" : 2*^ : • . • : 2 : li:U 
#^?-Xr-ry(^)mP^'7EL3S?«D^. feL<{i^^ 

mt<r>wm. b> 1 7 v~hmfm\^ e l l 
ism.im<.mm-^ti^o 09(B)ii:33v^T«4e-y 

< myyiy-hm'MK^n\-^tix\.^xi.m^\ 
[0 10 2] $fc. pgpg^it^LTtt^ -y-xr^y 

SBP^®fi^©lt*^'iJ-ftfe2'"" : 2*^ : 
• • • : 2 : 1 J;ftoTt/''a<T*>Si\ 
[0 10 3] ccD:^^l<:j;D^Piii{l:^0^*a-> Ttt 
e>y h©-9-Xx'i'y(^)fflP^cOfiS*U DM< a^fc 

^mmtc^^s^nxL'^vctic^^fcib. lEn^m 

t^MfStLX. 09(B)lCfcV'*T, Ts3<D^> :fe<fe 

cfcoT, ^^■XT'i'y(^)«9P^*^fi<. mm^^yy 

"f S F K S F 2l<:^3i/^Ttt> 

[0 10 4] S4 (A)ii. nmmucx^-Lfcmm 

I H«{C. m3®-y-hM^4 1 4. Ji*ffiTFT4 1 
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^tD^±fc*^^fflt/^5t(DT-SSo ?^*raT F T 4 1 5 

?i*fflTFT4 1 5<DmlO«S{i^ TFT 406 
©y- h#WcgliE^n> MSfflT F T 4 1 5(0^2 

s^a-ica. T F T 4 0 6 coy- fess«fit 

mmmmA 1 1 J:£DF^K^tt-Ct/^5A\ 0!lx.tfHuS€y 10 
-b^#IS^-et>&t/\ TFT 4 0 4(D^2<D« 

[0 10 5] lSO^{k*^SR!li^^#®X:^. ll)t*T'ti. 

(,^Tti. liffi T F T 4 1 5 fiO F F LTV^S, 
[0 1 0 6] CCT, ■9-Xr'l'V(5g3tW^*^5.^*^ 
FatC*3lt5«lf^lCOt/^T. @4fc<fctf01 2%fflt/^Tm 20 

Bj-r^So 01 2(A){i. m9(.B)\c^Lrz%<Dtmm-e 
D . 17 1/- Affip^fi 4 -Doy^fy u-j^mm^^t 
5o Hi 2(B)ic^'riifci3. ^T.y'^ymmmmif^ 

Mt/^+J-7"71x-A^P^S F 3> S F 4lCfel,>T{i, ^tl 
rtlMSmP^TeS. Te 4^^bTl^;So Cil-eti. 
S F 3 -ecSif^^^llJ: LTiiBBt-So 

[0 10 7] mmm^<DXtiiJ^^Thrzm. 04(b)ic 

g^-r <}; ^ tC. T F T 4 0 6 (D^- h • V-XP^lC«ffif<: 

jscfcWM*^ E L 1^? 4 0 9 imnxmtir^o ^<o 

mt^t. m3(D^~hm^U4 1 4 JC/'^/VXA^A** 
nTHW;l/^:*D^ TFT4 1 5*^0NU 04(C) 
l<:5^-rJ:-5K. T F T 4 0 6©y-h • y-xp^«E% 
Oilf^o e<D«imc<k^TTFT4 0 6*^OFFLT 

E 4 0 9^(D^i)m^-^n. mm\c iim^ 
[0 10 8] ctii^oymwicmt^^^^y'i^'^^-^ 

%01 2(C)JC^LfCo 155^, LtV^li«#. 

4 1 AKAjiy^is^xtj-^nrEim^A Q9mm%t 

iS:oT*^5^ i^£^2©'y-h^^4 0 3[C/^;VX*^ 

So 

[0 10 9] [^JI®J^S5]*SI8J^llt;:feV^T{J. ^ 

[Olio] 05(A){i, mmm^tmm. mmT ■ 

FT 4 1 S^^t^ilsgT-feSA^ mmBMAiz^i.^ 

X. TFT4 1 5(D^l®«@a. TFT4 06®':r- 5( 
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hnM. 0*D^«#@4 0 8«D^2®«@lcg§M^n 
X\^^tc<Dlc1eiU 05(A)lCfet/^T{±. ^a^S4 0 8 

(Dm 1 ©n^cgii^nTi/^Sc 
[0 111] mmm^<DXtiii^^rLrcik. 05(B)t 

^f-fc^ IC. T F T 4 0 6 h • y-XP^lCttffitC 

{Si:rc«J^t*^ E L 4 0 9 KUtlXmftt^o 't(D 

tiXn]y-^)Vtrj:*). TFT4 15A^ONL. 05(C) 

\c^t^oic. nm^^A 0 8CD^ 1 (DmMic^''^^n 

ffijbWo. fcftSo <fct3T. TFT4 0 6®y-h«8i® 

mmtVm j;Dfe«P)t;S<*SfcJ6. • V-X 

f«ff7b^IE©iii:^5o <l(Oi&mci;oTTFT4 06 
Ti^O F F LT E L^?^4 0 9'\<^)®ffi*^ji»f^tlx li^J 
WJCE L^?4 0 9A^^flil3ti:*5o 

[0 1 1 2] !3. m^mrmmmt. e l^?4 0 

9\cwm^^^ir^tctb(DfimMT: F T i: LxmmLx 
V^5T F T 4 0 6©y-b • V-XS^Sffi*^ T F T 4 
0 6if^O¥¥t^^ofinZtir^CtK^*). EL^ 
?4 0 9'\CD«l^i*3i»T'rSo ii<Dc!;9«:TOi:S-5< 
filOfi^ }iifflTFT4 1 5«tega> R1SL:*V\ 
[0 113] [|ISfiflDmil6]ll«S©}^^4. 51C33V^ 

^rcib(omsm t f t t ursitibTt/^s t f t 4 o 6 

or,y_ J. . V-XS«ffi*^ TFT406*^0FF"rS 

^^iSimS.tir:S>Ct\C^^. E L^?4 0 Q'nCWj^ 
=&3i»fbTI/^fc, iKDAficDT^S^fflO^fcM^rSe (A)t 
^•To ^fii|CD3^^4. StC^oV^Ttt. ?g£«TFT4 1 
Stt. SSit#Mi&!tg4 1 It, TFT4 0 6Oy-Mi 

m. i.L<itmmmA 1 1 1. ^m^m o sto^ 
i(DmMt<Dfs\!^mf^nxi^^rci)\ *iiiu^^tc53v 

Ttts ?3iffiTFT4 1 5{4> TFT4 06i:EL*? 
4 0 9 t(DfSicm.if^nX\^>^o -DtK). **SS^^<D 
TFT406~ELE?409 
iii>-5^<Di/^-rn)!)^®^mti:TFT*iEiinU ^©T 
FT^OFFf 5^:^:^^:J;t>T^ EL^?^4 0 9'\®m 

[0 114] ™l s^^^oa^^ ismmAc-D 

i/^r{±, *Si|iOj^^4. 5i:isiSIT'fe5o rc:^L. mi 

fflT F T 4 1 5 (i^ -y-xr-r yc^msictojf^o n 
L. 06(B)ic^'r<fc^ii:«i^*^?tn5o vmit. 

m^<D}J]. fe<J;t>mSBSlC^l/^-Ctt. T F T 4 1 5 
a 0 F F E L 4 0 9 ^(D^^MWit^o 

[0 115] nmoymmi. stm^mxm^^iiL 
xii. mmmmA. sk^i^^xh. -s^smtft 

4 1 5*0N-r5Ci:JCd::3T. TFT4 06©'f-h 

mt. E im^A 0 9 fi^^(DBi^#€A^«ti^iSn5* 
T*^L^V\ <J;oT^3©y-h{t^4 1 4{CAJ3 
I sn5>'^;VX{i, 01 2(C)li:^Lrc*'5t<:, 
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1;^*^ tmimmK^^^m. ^israi f t 4 1 5f±. 

[0 116] $fc> 5 43cfctf*^«i0^® 

1/^5*^ ?i*ffiTFT{4*«:5X-l'>y^y^^^?i:L/T 
[0 117] [|lfii5cOJ^^7]^SS<^)}^«ll~6l<:feV^T 

5c ^^-r*- F.7 1 3©^ 1 (Dmmii. t f t 7 o 6© 

#jS7 0 3ic}gfE^nTi>5o sfc. Rft^m^^^sifr 
;5fca6Je. mm^m 1 z^istts^iof*. t f t 7 20 
0 6(D^~hnmt. mm^J^Bi 1 o^©^«ffi*# 
^n^mLt(Dmicm<'fniimt\ sfc^ tft7 0 4 
«Dm2to«ffii:. «i?^milS7 1 o^®^«ffi*t#5n ' 

[0 118] llffiODJ^^l iiS=S:«J^«. Wmit(D^^<D 
[0 1 1 9] ^•r> ^2«Dy-hm^7 0 3O«fif 30 

u-^Mm^itSVss )tt^t. ^^:t'-V7 1 3 tarn 

'N. oS0^7(B)^i:^■r<}:5^^:«g^^*^^U^ TFT7 
0 5. 706 (D^- b«i|S<D«{i*^Ig^T-r5o -"f-A^T, 
T F T 7 0 5 ^<:fcO^T, h • V-XP^«ffi*^L^V^ 
ffi«ffi<fc5feffi<ftoT0NL. TFT 

7 0 6icfei/^T, '^•-h • v~x?sm&ii^h^^>mn& 

2 cD-^r- h{l^S^7 0 3 (DmmmrSn U"^;I/i:*So 
iKDilts :5^">I':^--H7 1 3\arM^UTXm^i}-^*). 

[0 12 0] u^. mmmmitmm^cLr. xti-^ 

[0 1 2 1] @7(C)tt> ^^:t-H7 1 3lCf^t)o - 
T. Sl^@7 1 4^StJfc:m^tTV^So 

7 1 A<Df^i(Dm.mi. TFT 7 oeo-y'-hm^icg^ 50 
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M^n. ^2®«S{4s ^2<Dy-hM#i^7 0 3Kg^ 

hm^7 0 3(D«{it*LP-<;Vi:-r5o T 
F T 7 0 5A^0F FbTt/^S®T\ ^«#@7 1 4tJ; 

TFT7 05> 7 0 6®y-h«@ 
©WffiA^i^TtSo ^A^T. T F T 7 0 5 t^oV^T. ^ 

N ^<D^2 T F T 7 0 6 iCfel^T, b • 
[0 1 2 2] itV^T. T F T 7 0 4*^0Nb-C> 

^<DXt^m^hn^o ^ 2 ©y- h#^7 0 3 a, d 
[0 12 3] im. mm(Di^mi mmKhx. xti-^ 

[0 12 4] mm(DBm8'\ T F T^lF^SfeiilCf^OjA 

[0 12 5] ^cx\ mm^pi^xfMmm^^. m-s 

14©TF TK:<};^Tfll^"r52:J:fi:J:D^ ^mmnMo) 
[0 12 6] #-@tt©T F T%ffll/^T«fiKLfc{?t|fc t 

xit. mnm^ic^^x^m2 001-343032^ 

^^:^;VMTFT^)*«:fflV^Tfi|figSnTfe»J> 'S^fc 

[0 12 7] tM-mm\cis^^xit. c(D^m^^^m 

OT F T(DLtt/^'(ilfeo*®*ijEA^RlSI^«fi!c(i:o(/^ 

[0 12 8] 01 6(A)tC^fi!cM^^-ro V-XM^ 
1 60 K ^ 1-^3 ©y-h{i#ISl 6 0 2-1 6 0 
4. TFT 1 605-1 609, g«¥®l 6 1 0, 1 
6 1 K EL^?16 1 2, U-fe<y hfflSSmi 6 1 

3> nmm^mi e 1 4. m^iiii e 1 5. 1 6 1 6^ 

WtSo {^ItSM^Sl 6 1 7*^ttS^li:a, TF 

T 1 6 0 7 oD-y- hnmt. •^^n 1 6 1 4^©^ 
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[0 12 9] TFT 1 60 5Oy-hWi. mi<D¥ 

- hmm 1 6 0 2 icg^Msn. m i (onmit. v-% 
m^m 16 0 1 legman. % 2 1 

6 1 0©^ 1 (OWSlC^gS^^nTO^So T F T 1 6 0 6 
(oy- h»^*3<i;t;^ 1 ©ttSliSv^lcg^^tu 

1 6 1 0 CD^ 2 <D«S£g^^StlTV^So T F T 1 
6 0 6<OS2®«g(i> U-t-y hfflUl^l 6 1 3Kgf 
gl^tlTt/^5o TFT 1 607(Oy-h«»4^ TFT 

1 6 0 6 ©y- h«@*5<ktf^ 1 <D«@icSM$n> ^ ; 

1 (D»®tt. «gilttmi 6 1 4lCg?^^n^ ^2©« 
ffiii, E L^? 1 6 1 2©^ 1 

TV^So TFT 1 6d8<Dy-h«®ti. ^2<Dy-h 

1 6 0 3 ii:g^$n> % 1 <o«S(i> y~x## 

!^ 1 6 0 1 \-cJm.-^tU ^20«®i^ T F T 1 6 0 

6. 1 607(Dy-h«»cg^SnTV^«o TFTl 
6 0 9(Dy-h«'li{i> ^3©y-h{i^l 6 0 4C 

^ltD«®}i^ mm.\ 6 1 6^cg^^^n^ 

® 2 <0»®{i, E LIS? 1 6 1 2 1 
igM^nrv^^c E L^?l 6 1 2<Dm2<D«@(lg® 
(4. «?!i®l 6 1 5 Kg^M«nTl/^5, Sfi#Sl 6 1 
1 1 ©^tt, T F T 1 6 0 5©m2 0«@tCg^ 
^l^Sl 6 1 lcD^2 0«1i{i. E L^?l 6 

1 2<Dmi©«@(Wii:it^*nTi,^So 

[0 13 0] 01 6(B)> 01 7(A)~(E)}<:iGoT. 
Kf^tcOI/^TSSW-r So ^ 1 ~m 3 1 6 

0 2-1 6 0 41;: X±i*n5^^;l/XfeJ;t;> y-x## 
i^i 6 0 1 tcX;'j2n5ei^^«^f-r5y^^^r-h 

^01 6(B){cs^^o sj^^m^tts •*v"-p^*ns^-i' 

[0 1 3 1] U-tr>y hffl«®illl 6 1 3©«m*V 
R... s mii^im 1 6 1 4(D«fiLaV.» . 1 6 

1 5©«ffi{iVc, sii^i 6 1 6©mfi[ttv» -e^ 

Vss<Vc<VDii < Vilest t?$)5o *"f^ V-X{i 

^iii 6 0 icDttfit%Vj(>v.«=t )^'r5o •?■t•c^ 

g2.^3<Dy-h{l#i®l 6 0 3. 1 604*^HU'^ 
;l/i:35:t3TT F T 1 6 0 8. 1 6 0 9*^i:*)tON"rS 
i:. 01 7(A)tC^-rj;^lC«giEA^4i:. TFTl 60 
6. 1 6 0 7©y-h»l©«i4*^±^"t"S<. -^A^T. 
T F T 1 6 0 6<Dy-h • V>-XSmffi*^ttt/iI*± 
HI^TTFT 1 6 0 6*^ONU TFTl 60 

7 0y-h • V-7.P^aE)b^ttl/^'li^±@oTT F T 
1 6 0 7j!)^ONf5o iX±©i6flFT'IOm*^^7-r5o 
[0 13 2] «ISB{l:®^m li-^K:m2®y-h## 

i^*Ul^;Vi:*^TTFT 1 eOSA^OFFfSo "T 

Si:. TFT 1 60 6. 1 6 0 7 

I^T^tefeSo ^LT. ^©«fi[*KV««. +V.h ). 

tii.t>% T F T 1 6 0 6®y- h • y-;^rii«ffA^tt 

l^»Cl|L<«:ofci:J:STTFT 1 606*^OFF^ 

So cnicd;t). Sfi¥@:i 6 1 o®M«@P^ii:a«fi^ 
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MA^4CTiin*^^«nSo 

[0 13 3] C<D^jiST-{iT F T 1 6 0 7©^- 

h • y-7.P^«ff{±Ltl/^fil*±lsIoT</^SfcJ60Nt 
T^oD. TFT 1 60 9fe$fcONLTl/^Src&. 'BlJfl 
■et^giHl 6 1 4~TFT 1 6 07~TFT 1 609~« 
2^16 1 eav^dSi^tc. 01 7 (B)^^^.}:^^*:^ 
gS*^gSns*^ c:©i;f?E L^?i 6 1 2tfci^T{i. 

Vss <VcT'feSfci?)«^il*W*'/^ ioTCil-e^ 
E L*?l 6 1 2{±^L^0\ 

10 [0 13 4] m^x. ^#^A;^^^$&'rso «{a 
VxicH^^nrv^rcy-xii^ i e o nc. 

«ffi*lfofce^M^*''Atl«tl. y-7.^^Sl6 0 
l®«m(Vx-VD.u )i:a:So TFT 1 60 6li. 
• y-xP5mffi*^ttv^'lij;Dfe'>^<*:^ 

TfcD. OFF bfcS^T^So T F T 1 6 0 7 

©y-h • y-Xr^MEtt. (Vites.t +Vth-V».t. - 
Vm)iljS:D. c:©«ffilcjSi:fcKWymj^*WS 
(017(C))o 

[0 13 5] mm^<^x-himi-f^t. 

20 h'g^l 6 0 2AUL/-^;Vi:*orTFT16G5*^ 
OFFU S3©y-bm^l 6 0 4*^LV 

'^;l/i:jS:oTT F T 1 6 0 9*^0 F FtSo cmtc* 
D. T F T 1 6 0 7%iJ^nS«M{i. E L^? 16 12 

tcssn. ^•rs(0i 7(D))o 

[0 1 3 6] U-fe«yhffl«ai«ll6i3®«S 

Vtos,. . 16 14 V.D . y-xM^ 

Ml 6 0 i<Dm ^ockt?«^^VD«, (r>i<.'mm. 
ov^r. 01 7(E)%Mi^Tii0^-rSo 

[0 13 7] TFTl 6 06. 1 607©y-h«fii© 
30 «fiilCOI/^T#^So 01 7(A)©M[:t<fcoT. T 

FT 1 6 06. \^^i<jyf-Ywmmmm\'i 

(E)lC®T'^Lfc«ffi. -r^t^-^Vxfci&So i^V^T. 
Ltt^'ia©«#^tToTl^S«P4lC}4. T F T 1 6 0 
6. 1 6 0 7®y-h«@©«{4ttTl^t. a^WlC0 
1 7(E)tC©-e^bfc«ffi. tftb-^cv.^* +|V 
th DilftSo 1^I/>T. l!!ft®##*^A^J«tlSfc. ®®€ 

IET'feS#&. TFT 1 6 0 6. 1 60 7®y-h«S 
©©«{ickt)t^iS<*So -Tftb-^. TFT 
40 1 606©y-h • y-XP^«BJLtl/^'lfiiD*.S< 

T. g!lligim^©E{Wi^'efeSi2^A^*So cfcoT. 
'm^<r>^kh\cii■:>X. TFT160 6. 1607 

mt. 0 1 7 (E)ic®-e^Lfc«&. •r*t)"5(VR.s« 

+ |Vfl. l-V-u )i:4So ^fc. TFT 1 60 7C33 
<jS:Si:OFFfS®T. 8fell®^V«. ©i:D#S« 

-EtoigHti. 0 1 7 (E)tc 1 7 0 0 -e^LfcigH. -r* 

fc-50gV».r. ^VR«.t -V» G?^l/<»^ TFT 1 
50 6 0 6*''il*»i^OF FfSJ:^. 0<V..« ^Vt«t 
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-v» )T*feS'BS*^fe5o rdtL. mmo. -rftt^-^ 
EL^?i 6 1 2*^^<^)^L^</^^*^®^:s^i^ tf 

[0 13 8] <:o[)i:t^ Vm. *^otjavMSii\ TFT 

1 6 0 7(DY~ V • v~7.fsn&(DmKimit:kt<^^ 

<DX\ E LM^l 6 1 2(0M&tlli^\ Vdiu *^:fetl^^ 
T F T 1 6 0 7©y-b • V-XP^«flE 
(D^i*t^S^i/J^^<%§^^)■T?^ EL^? 1 6 1 2<DiWSfi 10 

CO 1 3 9] i:^±©iim 7:^ny|igli:^iJ}<:j;S^ 
[0 14 0] 

[0 14 1] [*»l]**ffiMfCfeV^Ttt. ^fi^ 20 

K'Di.^xmmt^o mi 8(a)k. iDtse^^^m 

^■To «s 1 8 0 1 ±\c. mwLmmi)'^^ h v ^7.mc 

hm^wsmm& \ 8 0 4s i sos^^^lti/^^o 0 

[0 14 2] V-X#^ISl!i&[HlKl 8 0 3. S 

2 (D^'~ vm^mmmm 1 8 0 4 , 1 8 0 5 tx;':? ,30 

n^mmis 7l/*>':^;V^U>h«fe(Flexible Prm 
t Circuit : F P C ) 1 8 0 6 LX^^^ D 

So 

[0 1 4 3] 01 8(B)lc. y-xm^lllgilliISS<0^ 

7hU":^X^i 8 1 u 18 12. +i-yyu:/ 

i^'m^l 8 1 3%WLTI/^So #lcH^LTt/^*V''*\ 

[0 14 4] v-7.m^mm^m<oWirfK'D\,^xmm 40 

[0 14 5] i/yhwJx^i 9 0 Hi. yv^fv^ 

yfmm(V F) 1 9 0 2#%^^^V>TftO, i'ny 

b)> x^f-h/vi/x(s-sp)A^A:ti^n5o cinp) 

[0 14 6] i/7H'v'X^l Qoi^Kfiati-^nrc'^ 
y:r^j y^A)\/7.it. 77 1 9 0 s^^jIotHiIs so 
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y^m^ 1 9 0 4 tt. y u yfT.^ ^( s w) 1 9 

0 5 ^liStSffli/^T* »3 . iJ-yyu y^f^i\^7.if^Kti-^ 
ti^^^^y-!f\^'^-ox. ^^mxmM^^<^'fy^') 
y^mfoo mmciis -9-^71; y^x>r-y9^ic-9-y 

7Uy:^/Vl/X)b^A;'3^n5i:. ■9-^7''; V^^X-f^y^ 

1 9 0 5 A^O N ^-C i: t iClBftgS^i^A^^SSffi 

[0 14 7] ^i^T. ^-hmwmmm^'Dmmc'D 

\>^xmmt^o miSiOKmLtc. ^2oy- 

h^^mmmm 1 8 o 4 . 1 8 0 5 toi^ropm 

«^<D-^J*0 1 9 (B)lC^LfCo ^ 1 tO-^- hM^JS 
IglllHim. iX7M^s;x^IilKl 9 1 U /^>y7r 1 
9 1 2*^U ^a>v^M#(G-CLK 1). ^P-y^ 
SS##(G-CLKb 1). 7>^-h/Vl/X(G-SP 

i)i<:tj£oTi;ii«n5o m2©y-bM^ss®SiiHii^ 

2 4 05feSI^{illi|-Pav\ 
[0 14 8] S/7^^>'x^~>'^y77<^)i!Im^:o^/^T 

'S^m^mit^o m i w-^- hm^m^^^^^ * ^ 

T. ^KD-f-hM^Gu . Ga . • • G« A^JIi 
*^^n. ^2 0'y-h<1^8SIK»ilHll^fi:J;-3T. ^ 
2<3!)y-h{i^Gi2 . Go. • • G^A^im^?^ 

KKov^Tfe^U ^2coy-hm#)SSIKi?ilili^i:[^1i 
T-feO, ^3<oy-h€^iiaGi3 . G23. • • •> Gifl 

xmmi-rc¥MK^*). mmKm^mm)^*tTi<i^nx 

[0 14 9] J&fe. HCXit-yy hWJ7.'i'<0-mtL 
X. D-yV yZr7X3yZf^m.Wim^xr£^i><D:^m 

[0 15 0] [iisfiM2]*iistMtcfev^T{i, mmm^ 

(COt/^TgiHJ-rSo g|2 0(A)lc, Ig^SO^M^ 

S^-To S« 2 0 0 1 ±fc, mst«>B^*^v h U i^xmc 

Es«nfca*gi52 0 0 2**t, Bi^gp^aKti. v 
-m^mmi^mz 003 fej;t>\ mum 2 

hM^iligillHliK2 0 0 4. 20 0 5**LTl/^5o 0 
2 0 (A)li:fcV^T{4, 2ie®y- h^^mSftlilffi^ffi 

[0 15 1] v~xm^mmm2 o o 3. s k ^ 

4<D^~VmW$m}mm2 0 0 4. 20 0 5\cXtfS 
nSM^tts 7U'4^'>7";l/:/U:^bS<S(Flexible Prin 
t Circuit: FPC)2 0 0 6*^LT^r|.a5<fe5^^n 
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yY\y-J7.^2Q 1 U ^l®^'y^lHlK2 0 12,^ 
2©9>y^lHlK2 0 1 3> D/A^|5IK2 0 1 

CO 1 5 3] ^1. ^2(r)^-Ym^mmmmQQ 
[0 15 4] v-;;!^M#illgi6iHiss®i&f^^i^^«'''^^Bj 

■rSo 02 l(A)lc. j;OWjNH«m^^tfc©-e, ^ 

[0 15 5] V7 h WiV'X^ 2 1 0 1 (i^ 7U >yy7a 
>y7[HlI^(F F)2 1 1 Oll*^t^Sffl</^T^O. "7X1 v 

[0 15 6] i/yY]y'J7,^2\ 0 1 <J: DtB^J^nfc-^- 
yyj >'^>'^;vx{i. ^ii69-y^lHll^2 i 0 z\nKti 
snSo f^l(D^y^m^2 1 0 2ica. x>^^;ve«^ 

xmm^o 

[0 15 7] ^l©5«y^IilK2 1 0 2lCteV^T^ 

^ 2 «y g^HiSS 2 1 0 3 ic^ >y 
(Latch Pu 1 s e)*^X:^JSns ^l®7>y^lHl 
BS2 1 0 2JC«^^$nTI/>fc-f5^^;VB*l»##fi> 
lC®2(73^y^|Hl!K2 1 OSlclgjISnSo ^©m^ ^ 
2CD^>y^lili^2 1 QZ\zW^'^tirc'f'J^)\'Wm^ 
Ht9>*^|11^1c, D/A^lillS2 1 0 4'\i:X* 

[0 15 8] ^2(D^>y^lHliS2 1 0 3lC^^f?nftT 
i^^;l/|5Sl^{1^3!)^D/A^g||iII^2 1 0 4£X:'jSnT 
l/^SS. i/7 h bi^X^ 2 10 1 KfeV^TfiStf^VT" 

[0 1 5 9] D/A^[eIlK2 1 0 4 tc4ol/^Tli> X;^J 
[0 16 0] HGIB<Diif^)f)^ i7K¥^fflrtK:. ^Sictp 

[0 1 6 1] mm\\^^^^'c^^<rzt^K>. 
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^mna^^ cfc ^ LTl^T t>SV\ 

[0 16 2] [||fi!5eil3]|lffiWI2li:33V^Tas ri^^;l/ 
ffl^M^tt D/ A^lell^lc o Tt>^^;V-7^p 

10 M^JS!M•r5*^SA^^<'^fc*^ ^1^3=J^^^2<D7'y^ 
^i^ =&e>y hA^a^JtcX^J^n. li^^^-y^Mc-Rlt 

[0 16 3] [|lfi(6M4]**iiS«?IJT^Ji. *^H^%fflI/^T 

[0 1 6 4] 0 1 5tt^ T F T*^J^fig2nfc^?»fi% 

20 fg)tgB<D±ffi0Tfe'9. 01 5(B){i, 01 5(A)C0 
A-A•^Cte^^5»f®0^ 01 5(C){i01 5(A)©B 
-B'tc*tt5»fS0'«:?S^o 

[0 16 5] SjE4 0 0 l±}cSt3-P,n7ca^gP4 0 0 . 
2 fc. V-X^t^lSigiftlili^ 4 0 0 3 J:^ ^ 1 RXS^ 2 
©y^m^ilKilllHl8S4 00 4 a^ 4 004bJ;*H 
tS^^KLX. i/-;V$f4 0 0 9*WBnTl.^5o t 
rc:B3lg|54 0 0 2i:. y-7.ji#|||gi&lHll^4 0 0 3 

t. miRx}^2(DY-vm^mmsm^Aoo Aa. 

4 0 0 4b tOD±£->-U yy#4 0 0 BAWPitlT 
30 I/^5o <J:oTHma54 0 0 2 i:, V-X^^I«&I5|i^ 
4 0 03i:> SlStf^2©->*-hft^«lia&lHlSS4 0 
0 4 a. 4 0 0 4 b fltt. 8^4 0 0 1 ti^~mA 0 

0 9 t'y-Vyifift A 0 0 S tiCii'oX. f^mtA2 1 

0T'«^^^nTt/^5o 

[0 16 6] ^^8^4 0 0 i±Kmf<otinmM^4. 

^2(Dy-Hi#»l&lHli^400 4 a> 4 0 0 4 b i: 
it. I^OTFT^WtTV^So 01 5(B)THif^^^W 

ic, T*^4 0 1 o±fc:0^^nfc, v-xmmssm 

40 I5lK4 0 0 3t<:-g-ftlSTFT({iLs CilTtiN^'^ 
:^;VSTFTi:P^-V^;VMTFT^0^-r5)4 2 0_ 

1 Rd^B^aS 4 0 0 2 K-tSnS T F T 4 2 0 2 

htCo 

[0 16 7] TFT420lRt;420 2±iaiBfS^ 

mmi^^itm) 4301 tim^-sn. ^(d±\ct¥ t 4 

2 0 2CD \:]y^ytmmi\mmtmmmm(,^ 4 
2 osm^-iin^o mmmA 203 1 hxitmm 

50 t7Lmi\:m^t<Di\:-^. ^fcSiB. mmx^rcit 
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[0 16 8] ^LT. B^«@4 2 0 3<^)±lC{ii^^Jl 

4 3 0 2m^i^n. mmrni 302 {iB^^4 2 0 

T. mmmmA 2 0 3®±icti#^^S4 2 0 4*^0 
fig^nso ^^517^ 4 2 0 Ammo^^mmm 

[016 9] ^il^T^ 4 2 0 A(m^l3mi^J^(0m 

[0 17 0] ^Wm^ 4 2 0 4 iD±lC{iji^tt^^'r 

2 0 5 Wl^T^ 4 2 0 4 (DMc#fe-rS7k^-^K 20 

%mA2 0 4«:^^*fc{i#;*fX#HE-^}^^U ^ 

^7i<^He:«n$^i:=S:(/^*SI^® 4 2 0 S^J^^-TSi:!/^ 

j;^*fig|i*nrtli:*rSo ^ LTI^4 2 0 5 

[0171] JJ(±<0 5 \c LT. BII«8i(l^«S) 420 
3. Wafg7^H4 2 0 4St>*l^@4 2 0 5*^P.ftS^ 
S?4 3 0 SA^J^fig^nSc ^tT^7t^?4 3 0 3^ 30 

cfc 3 IC. Jgilll 4 3 0 2 ±lC«Sm 4 3 0 3 A^J^^c 
StlTt/^So -Ran 4 3 0 3 {*> Wm^- 4 3 0 3 tC^ 

[0 17 2] 4 0 0 5 a{iitiIi^li:g^M^nfc§I^[HlL 
lail-r-* TFT4202<DS1 ©«@tC^M^tlT 
V^5o !ltIiItlBiSl4 00 5 aliv'-7V*t4 0 0 9i:S 

S4 0 0 1 mm'm.-j>(i\^uAz o o 

%:^LTFPC 4 0 0 63bWSFPCffliai»4 3 0 1 
[0 1 7 3] ^/-U>^*t4 0 0 8i:LTtt. 40 

i^sct^^-etSo :/7X^>y^'*Ji:tT{±, frp(f 
iberglass - Reinforced - Plasties)®, P V F (4<U If 

i:t*^T*t^o *fc, 7;l/5-'J?A4->'r;l/%PVF7'f 
[0 17 4] fib. mm^ii^h<i^%<Jy^'fi^^^'^ 50 
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xXx;l/7 ^ ;V A S fctiT ^ U ;V7 ^ ;l/A©<fc ^ 

[0 17 5] ^fc, 5^«lt 4 1 0 3 i: LTliS^^T;!/ 

D^-rK)s 7^U;k :HU-r5K, X3H:^v'^Ii. 

PVB(:^^Uex;V7f-^;l/)Sfc{*E VA 
(i^U'yer.;l/7-tr-h)^ffli/^5iii:A^l:t^o * 

[0 17 6] l^rc^mUA 1 0 3?:B6Sftfeia(S=*t 

< li^ft^^'j A) t < itmm^'&^i^^ ^mmicfE 

P)bT«3<rci6tC. v'-Uyy|J4 0 0 8<O*S4 0 0 
1 MODffitillHIgP 4 0 0 7 *SltT!SS14tlS$rca^ 
^BR«LdStlM4 2 0 7^ia«-r5o ^-LT, 
!i%S*/-c{i^*smt55tiK4 2 0 Ttmxsmrji 
l>j;-5»<:. [H|gp*>'^-$t4 2 0 SlckoTlRStel&S* 
fctt^*Si«L 9 4 2 0 7 (iiaaP 4 0 0 7 
n-^nri^^^o iS:feIHg|5A/^-#4 2 0 8{iS©MM^ 

S$?'c{iSI^«?S«t9S!feS4 2 0 7 (iil^^l/^^^ 

4 2 0 7>&^tJ5ili:T% Sg3^?4 3 0 3<D'^itm 

[0 17 7] 01 sCOtc^-Tcfc^l;:. B»m^4 2 o 
3*W^^n5i:lRI^^^:^ f lt[iltiE^4 0 0 5 a±li: 
g^-rSJ;-5li:#«ffil4 2 0 3 aA^J^fiKSnSo 
[0 17 8] *fc, S:^«mft7-f ;l/A 4 3 0 Ott^m 
ft7i'^-4 3 0 0 a^WLTV^So SK40 0 1 J:F 
PC 4006i:*iel'r^ili:'P, »fe4 0 0 1±O 
^«14M4 203ai;FPC400 6±<DF P CfflEife 
4 3 0 1 mm&7^'7-A 3 0 0 alCjloT*^ 

[0 17 9] @ISiS^J5]02 2ti:> 01 (A)tCT7Kbfc 

oxmnrcm^tnmMx^^. mmmt. 01 

[0 18 0] ccm 'f-h«@%J^fi!cf5*t)^fcra 

m<oim^m^^r. v-xm^i ok U't-yhs* 
aiisi 1 0, nm^Mmi 1 i^j^^u ibis^^^s 

v^T. ^ifej;r;^2©'>*-hm^i 02. 10 3^ 

[0 18 1] B^^i 2 oa> ci:T'{±S§9««ii:L 
TfeDs TFT 1 06(DHWV«@i:g^^*tl5o a 

^««8i 2 otTFT 1 06«FU'ry«@i:a, 
^ 1^ h:ifx^;i/^%/)-r 5 21 i: < , mmnm izom 

m^^t^xt&\>\ 



(22) 

41 

CO 1 8 2] rj.^. nmmi 0 s^^rsumm^^ 

!itt<:il<DMli:ttlSSL:&l/\ SfCv T F T l 0 4 

~i 0 7{i. mm(orctbm^tii^'fL^^^^}^&^ 

f>\ mm^i^r\ mm<Di. wcoii^^u §tf 

CO 1 8 3] [|lSfi^J6]li7^?^fflv>:rc^SBiii 

CO 1 8 4] :^mmm.mmm^^rcn^mtL 

T, "fV^iVfsi-'y. -^-fi^Mf^T. 

^rcSiiS^SMC^i^WintiDigital Versatile Disc 

CO 1 8 5] 01 3(A){ifi7tll?«^SST'*»3. g 
<*3 0 0 1> ^##3 0 0 2, a^3 0 0 3> Xlf- 
0 0 4. lfx;a-A:'3i^?3 0 0 S^^r-^tJo * 
^0JO^SWiS^BP3 0 0 3 icffiv^SC 

T'tSo =5:fc. ^^^^^SMti. /^y^y^. TV 

CO 1 8 6] 01 3(B){iT':^^f;vx^;v*;«vT'^ 

t). *f4:3 1 0 K ^^53 1 0 2, ^#^3 1 0 3> 
1 0 4. mm.f-'-y'i 1 0 5, i/i'y^ 

-3 10 %m:^ts. immnmmwm^^z i o 

2^^:^^/^5<li:*^■et5o 

CO 1 8 7] 01 3(c)tty-bM/^-v:^;i'3ytf3. 

-:5fT*fe»). *f<c3 2 0 K Ei*3 2 0 2^ g75SP3 2 

03. 4^-4?-h*3 2 0 4. ^^gi5g^S^d^-b3 20 5. 
.I^^yy-'f y^T'i7X3 2 0 6^*-&t?o *5?^€>^ 
SWiS^^S 2 0 3tcffii/^5C i:*^T*S5o 
CO 1 8 8] 01 3(D){i^r/W;i/3ytra-^T?a5 

f). *f*3 3 0 K S^953 3 0 2, 7.l'-y^3 3 0 
3 , m^^- 3 3 0 4. 35^51>l|iK- h 3 3 0 5#=g:# 
C?o *^H^©^3tSBtia^SP3 3 0 2fcfflV^3<lt*^ 

CO 1 8 9] 0 1 3 (E){ilH®!g#:^«^fc»I^S®B 
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40 K gtt:3 4 0 2. ^^gPA3 4 0 3. S^gPB 3 
4 0 4. ffiiili{*:(DV 011)^353 4 0 5. ^flF^- 

3 4 0 6. Xt!-*-SI53 4 0 T^^-^tyo StpSSA 3 

4 0 3tiii:LTB^1f^^^U ^Tl^aSB 3 4 0 4 

iltlP)^gPA. B3 4 0 3. 3 4 04J<:ffll,^S<li:*^ 

Co 1 9 0] 0 1 3 CF){i=f-i^^l'Sr>rxy W ('^ 
>y Hv»j7yh7*'fX:^W)-efeD. *#:3 5 0 1. « 
^a53 5 0 2. 5 0 3^^t?o *5IBJ(Dli7t 

gfi(i«^g|53 5 0 2lCffll/^5(li:A^-et5o 
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